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THE OUTLOOK FOR 1909. 


As is customary in the New Year’s issue, the ELEcrrtcaL 
REVIEW AND WESTERN ELECTRICIAN presents, on other pages, 
a brief review of the more prominent developments which have 
taken place in the electrical and kindred fields during the past 
twelve months, the resumé for the Continent of Europe and 
for Great Britain being prepared by specially appointed com- 
missioners, who present interesting studies of conditions in 
those countries with which comparisons are most frequently 
made in summarizing the developments in our own land. 

Notwithstanding a backward season, due to adverse finan- 
cial conditions, the record is one of considerable achievement, 
and, looking over the whole ground, it is apparent that the 
industry has recovered from whatever of shock it has been sub- 
jected to: and, being built upon a firm foundation, the electrical 
business structure has developed no fundamental weakness and 
we are found ready to meet and bear new burdens of responsi- 
bility—to take on the additional growth which all signs indicate 
has sprung out of the shroud of the old year. 

In this connection it is with genuine pleasure that we pub- 
lish on another page the expressions of confidence and good 
cheer concerning the outlook for 1909 from the master minds 
of those industrial captains with whom this electrical industry 
seems more blessed than any other phase of human endeavor. 








CORONA PHENOMENA. 


An abstract of a paper on Corona Phenomena, by Lamar 
Lyndon, presented before the Philadelphia Branch of the Amer- 
ican Institute of Electrical Engineers, on November 9, 1908, 
appears in this issue. This paper is both timely and important. 
It presents, in a clear, practical manner, the influence of this 
factor on the design of high-tension transmission lincs, and 
with the increasing potentials that are becoming usual, the 
Corona Effect is now of commanding importance. 

One feature of the paper is the lucid explanation of the 
electrostatic phenomena involved and the variation in electro- 
static stresses at different points between two charged, paral- 
lel cylinders. From this portion of the paper the difficulties 
of making high-tension underground cables which lie close 
together in a protecting sheath may also be inferred. 

The mathematics involved are not difficult and have been 
made particularly simple and easy of comprehension, and the 
practical application of the formule to determining the con- 
stants of the transmission line, is made obvious by the example 
which is given and fully worked out. The results obtained in 
this example are interesting, in that they indicate that the 
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form of conductor which may, eventually, be used for high- 
tension transmission will be light but bulky, either a hollow 
tube or a metal sheathed, jute or hemp core. The commercial 
figures, which show that with large amounts of energy trans- 
mitted at 250,000 volts, the cost of transmission line is only 
$14 per kilowatt for a 300-mile transmission, give promise of 
a great advance in the development of waterpowers, which lave 
hitherto been considered too remote from large centres of 
population to be of value. If the hydraulic development of a 
waterpower 200 miles distant from a large city costs $60 per 
kilowatt, while a power actually within the limits of the city 
would cost $100 per kilowatt to develop, the former power 
with its long transmission line would be the preferable one 
from a dividend-paying standpoint. With the advent of the 
new types of insulators and the clear understanding of the 
electrostatic factors which must be cared for in the design of 
the transmission line, the possibilities seem almost limitless 


and open up a new and attractive field. 








INDUSTRIAL ACCIDENTS. 


Mr. Frederick L. Hoffman, of the Bureau of Labor, De- 
partment of Commerce and Labor, has compiled some striking 
statistics concerning the subject of accidents to workingmen. 
The importance of this subject is apparent when it is con- 
sidered that between 30,000 and 35,000 workmen lose their lives 
in accidents in the course of their employment in this country 
during a year. Statistics have been secured from official sources 
and from insurance experience which show that the accident 
liability to which American workmen are subject is indeed 
high. Census reports covering the years 1900 to 1906 show 
that out of over 1,000,000 deaths of males more than nine per 
cent were due to accident. 

The liability of workmen to accidental injury or death is 
brought under five general classifications, including factories 
and workshops, electrical industries, mines and quarries, trans- 
portation by rail and transportation by water. 

Of those employed in factories and workshops, probably the 
most exposed class is the workers in iron and steel. Of 8,456 
accidents during the years 1901 to 1905, 4.1 per cent of the 
accidents to men employed in rolling mills resulted fatally. 

According to industrial insurance experience, the fatal- 
accident rate of electricians and of electric linemen is excessive. 
Of 645 deaths of electricians, 14.7 per cent, and of 240 deaths 
of linemen, 46.7 per cent, were due to accidents. 

In the anthracite mines of Pennsylvania state inspectors 
have found that during ten years there have averaged annually 
3.18 fatal accidents for every 1,000 men employed, and the rate 
is even higher than this for certain specific occupations in the 
mines. That this rate is excessive is shown by comparison with 
the death rate from accident of 1.29 per 1,000 in the British 
coal mines. 

Reports of the Interstate Commerce Commission show that 
during ten years 16,363 railway trainmen lost their lives in 


accidents. This is equivalent to 7.46 deaths per 1,000 em- 


ployes. 
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PROPORTIONS OF TRANSMISSION SYSTEMS. 


Lines, substations and transformers are uncertain elements 
of capacity and cost in transmission systems. 

The location, size, capacity and type of the generating plant 
can be fixed exactly, and its cost can be closely predetermined, 
but the necessary length of line, the number of substations, and 
the number and capacity of step-down transformers are usually 
uncertain factors, when the construction of a transmission sys- 
tem is started. 

Such uncertainty results from the fact that electric loads 
are not generally to be had ready made, but must be gradually 
built up as local conditions permit. In spite of the variations 
in these local conditions, many situations may be found that 
are more or less similar, and the following facts as to one trans- 
mission system have some bearing elsewhere. 

The transmission system in mind is located in a territory 
destitute of large cities, but containing a good proportion of 
smaller places and an exceptionally large number of manufac- 
turing plants, the majority of these latter being textile mills. 
After several years of successful operation and energetic efforts 
for business, this electric transmission system had a connected 
load of nineteen public lighting systems in as many small cities 
and villages, and nearly one hundred mills devoted to the cotton, 
woolen, iron and woodworking industries. 

For the operation of this load, current was distributed from 
forty-four substations with the aid of 41,750 kilowatts capacity 
in step-down transformers to the number of 131. 

These substations and transformers were connected with 
the generating stations by circuits on 265 miles of pole and 
steel tower lines, and the generators themselves had a capacity 
of 30,600 kilowatts. 

Per step-down transformer the average capacity was thus 
317 kilowatts, but the smallest size was 100 and the largest was 
1,000 kilowatts, while the 200 and 300 kilowatt sizes were the 
most numerous. 

Among the substations the greatest capacity was 3,000 
kilowatts, the least 200, and the average almost 950 kilowatts. 
No substation contained more than three transformers, and 
only two transformers were used in one. 

Comparing the 30,600 kilowatts of generator capacity with 
the 265 miles of line, it appears that for each 1,000 kilowatts 
of this capacity the line of poles and towers, whether carrying 
one or two circuits, measured 8.3 miles. For each kilowatt of 
generators there was in use 1.36 kilowatts of capacity in step- 
down transformers, and each mile of pole and tower line carried 
current to 157 kilowatts of these transformers, on an average. 
Per substation there were six miles of line. 

In spite of the absence of large cities in the area served 
by the above transmission system, and the small average size 
of substations, the connected load of transformers per mile 
compares favorably with the corresponding loads of some other 
systems. 

As the opportunities for using electric motors in scattered 
situations are realized, small substations on long transmission 
lines will become more uniformly profitable. 


\ 


| 


| 
H 
} 
} 
j 





January 2, 1909 


A Review of the Year in the Electrical Industry. 


The year just closed has demonstrated 
unmistakably the unparalleled stability of 
the electrical industry, inasmuch as the 
record of achievements is of a very fair 
degree, notwithstanding the severe busi- 
ness depression which affected all phases 
of business endeavor. Invention and de- 
velopment have continued in spite of dis- 


The telephone has become so universally 
an article of business and social necessity 
that its growth appears to be without con- 
sideration of exterior conditions. In its 
report for the year ended December 31, 
1907, issued last spring, the American 
Telephone and ‘Telegraph Company 
showed 3,839,000 stations connected, with 
8,610,592 miles of wire. The operation 
of the new policy of the American Tele- 
phone and Telegraph Company with re- 
gard to the more extensive distribution of 
the Western Electric Company’s instru- 
ments and telephonic apparatus has 
greatly increased the use of these instru- 
ments and aided materially in assisting 
the latter company through a bad year. 

Several disastrous fires and other emer- 
gencies have demonstrated the great 
value of the telephone in times of public 
crises, and the development has reached 
a stage at this time where it is becoming 
a question of the limitations of central ex- 
changes to handle the great number of 
connections in individual communities. 
This condition will probably develop a 
more extended use of trunking systems 
between stations serving scattered com- 
munities, and depending less and less 
upon the great main exchanges which 
have been a feature of the telephone in- 


The cable systems of the world have 
been under fire for the last few months, 
due to the efforts of John MHenniker 
Heaton, member of the British Parlia- 
ment, to arouse public opinion with re- 
gard to a cheapening of cable tolls. This 
matter, although it received a good deal 
of attention about a month ago, is now in 
a quiescent state. 

There have been no marked advances 
in the manner of transmitting signals 
through submarine cables in late years, 


couragement and difficulty, and in point 
of value, electrical securities withstood the 
shock of financial adversity in good 
shape compared with any other form of 
industry. 

As far as new developments are con- 
cerned, there appears to have been noth- 
ing of a spectacular nature, although the 


Telephone and Telegraph. 


dustry almost since its inception, and in 
which great development has been made. 

Automatic telephony continues to ex- 
tend its lines, notable advances being 
made in “automanual” systems, which 
may be utilized for trunking service be- 
tween main exchanges, and adapted to em- 
ploy standard manually-operated appara- 
tus now in wide use. 

One of the most important conventions 
of the International Independent Tele- 
phone Association was held in Chicago in 
December, and the reports presented at 
that meeting indicate that this movement 
is being maintained, with considerable 
growth in several sections of the country. 

Some advance has been made in the art 
of simultaneous telegraphy and _ teleph- 
ony, a notable series of experiments 
having been made by Aurio Carletti, un- 
der the direction of the Italian Telegraph 
Department, on a line operating between 
Caserta and Piedimonti. 

Land telegraphy, the half-sister of the 
telephone, has seen no important develop- 
ments, although the returns in this busi- 
ness have been considerably better than 
during 1907, when labor troubles imposed 
upon the two old companies, the Western 
Union Telegraph Company and the Postal 
Telegraph-Cable Company, an incubus of 


Cable Systems. 


and it is noteworthy that the principle of 
Lord Kelvin’s siphon recorder, which he 
invented in 1869, has never been departed 
from in the operation of long submarine 
cables. In fact, modified forms of this 
instrument fail to show any superiority 
over the original invention. 

The Commercial Cable Company has 
adopted a new form of relay invented by 
Brown and Dearlove, which automatically 
repeats cable signals from one cable to 
another, previously done by hand, thereby 


opportunity came about, through the de- 
creased pressure of business, to put the 
house in order and bring into use many 
applications as regards shop work and re- 
finement of design which had to be put 
to one side during the boom of 1906 and 
1907. A brief review of the several im- 
portant divisions of the industry follow: 


extraordinary expenditure. Of course, 
there has been constant improvement in 
the construction of both aerial and under- 
ground systems, and the rapid extension 
of the printer system on main trunk lines 
is a feature, the value of which has been 
demonstrated by practical experience dur- 
ing the past four years. Over fifty printer 
circuits are now in regular operation on 
the Western Union lines, between leading 
business centres of the United States, and 
additional wires are being equipped as 
fast as the printer apparatus can be in- 
stalled. This is a system of rapid auto- 
matic telegraphy by which telegrams are 
transmitted at a high rate of speed and 
received at their destination printed on 
the regular message forms by a typewriter 
automatically operated by the electrical 
impulses transmitted over the wire. The 
appearance of the message as received is 
identical with a message turned out by 
the most expert typewriter operator on 
Morse circuits. The messages are ready 
for delivery as soon as they come off the 
wire, and the only attention required by 
the typewriter as it receives the messages 
from the wire is that of removing the 
blank when the message is completed and 
supplying a fresh sheet to the machine for 
the next message. 


eliminating error and, delay which an ex- 
tra hand transmission often caused. 
Aside from the instruments of the com- 
pany’s own electricians, attention has been 
given to the merits of new inventions, 
and although several have been announced 
these, with few exceptions, have been 
found impossible for practical application. 

Types of the Cuttriss automatic trans- 
mitter, invented by Charles Cuttriss, for- 
merly electrical engineer of the Commer- 
cial Cable Company, and now deceased, 
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which is a valuable instrument for the 
accurate transmission of cable signals, 
have been adopted by several cable com- 


In wireless telegraphy there has been 
ardent and earnest work on the part of a 
number of keen investigators, and it is 
with pride that the names of de Forest, 
Fessenden, Stone, Pickard, Massie, Roos 
and Wildman may be recorded as having 
been prominently identified with such ad- 
vance as can be recorded. 

It is interesting at this time to recall 
the announcement made by Nevil Maske- 
lyne, a year ago this month, that within 
the year the Poulsen system of wireiess 
telegraphy would not only transmit speech 
across the Atlantic, but would also trans- 
mit pictures wirelessly. This apparently 
has not been realized. 

The chief development which has taken 
place in wireless telegraphy during the 
past year is the virtual perfection of long- 
distance transmission by the Marconi sys- 
tem. Two stations, one at Glace Bay, 
Nova Seotia, and the other at Clifden, 
Ireland, are now in daily communication, 
and thereby all messages of a business na- 
ture offered by the Canadian public for 
transmission abroad, and by the British 
public for transmission to Canada, are 
handled with promptness and dispatch. 
In addition to this, thousands of words 
are transmitted to and for the New York 
Times and the London Times, and for 
other newspapers, and it is rarely that any 
mistake occurs in the wireless transmis- 


In wireless telephony considerable prog- 
ress has been made in perfecting appa- 
ratus and making better use of known de- 
vices. The installation of the de Forest 
radio-telephone apparatus on twenty-six 
ships of the United States Navy, prior to 
their round-the-world trip, has demon- 
strated the great utility of wireless-tele- 
phonic communication for inter-fleet work. 
It also demonstrated the necessity of mak- 
ing this apparatus more nearly automatic, 
and thus enabling unskilled operators or 
anyone else who might desire, to use it. 
Lessons were learned from these installa- 
tions which no amount of theory or labor- 
atory experiment could have taught. Fol- 
lowing reports of the engineers who went 
with the fleet to Trinidad, these improve- 
ments were developed and installed upon 


panies for automatically transmitting mes- 
sages. This instrument, however, together 
with all other important inventions at 


Wireless Telegraphy. 


sion. Speed is also an established factor. 
In fact, the transmission is instantaneous. 
Recently a message dispatched by the 
American Marconi Company, at 11:30 
a. m., addressed to the London office, 
received a reply in New York at 3 p. m. 
Of this time at least three hours had been 
consumed by connecting land lines, which 
latter are still necessary, as up till now 
the long-distance coastal stations are not 
directly connected by wireless with the 
large cities, and consequently are obliged to 
rely on the regular land-line service. Dur- 
ing the coming year further advances in 
the art may be looked for and expected, 
chief of which will be the simultaneous 
sending and receiving at the long-distance 
station, which is promised just as soon as 
these stations are fully completed. This 
will double the capacity of these stations. 

The completion of long-distance wire- 
less transmission has demonstrated con- 
clusively that by the use of long waves, 
atmospheric absorption is entirely over- 
come. The development of means for ob- 
taining increased radiation from masts of 
low height has made possible the receipt 
of messages from a distance of 3,000 
miles with an antenna sixty feet high, and 
means have been developed for cutting out 
interference to such an extent that it is 
now no longer possible for one station to 
prevent communication between two other 


Wireless Telephony. 


the fleet when it arrived at San Francisco 
and on its way to Honolulu. Reports 
from the latter point, as well as those re- 
ceived from Australia, indicate that the 
radio-telephone service has been rendered 
much more efficient by these automatic 
adjuncts. 

Dr. de Forest, during the year, demon- 
strated his improved apparatus before the 
French Government at the Eiffel Tower 
station. Using a small antenna similar 
to those on shipboard, voice communica- 
tion was maintained between Paris and 
Melun, a distance of sixty kilometres, and 
later as far as Marseilles, a distance of 
eighty kilometres. During two nights, 
when the high antenna on the Eiffel 
Tower was in use, it is reported by the 
French Government wireless operator at 
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present applied to submarine cables, dates 
back many years, and improvement gen- 
erally is confined to routing and service. 


stations, even maliciously. This means 
has been developed by R. A. Fessenden, 
and was described in the technical press 
during the past summer. 

The application of the oscillating are, 
with its noiseless operation and its possi- 
bilities of carrying out tuning more ac- 
curately and reducing trouble from inter- 
ference, has been one of the features of 
wireless development, and a proposition 
has been brought forward to utilize the 
Eiffel Tower, at Paris, as a means for dis- 
tributing time signals wirelessly, several 
plans for such ‘service having been de- 
scribed quite recently. 

Directive systems of wireless telegraphy 
have been developed also by Bellini and 
Tosi, of Italy, and by Dr. F. Kiebitz, of 
Germany. Hans Knudsen described, early 
in the year, a system for the wireless trans- 
mission of photographs, and L. H. Walter 
announced, in August, the invention of a 
tantalum detector, using mercury as one 
electrode and a short piece of tantalum 
lamp filament as the other. 

So great has been the interest in wire- 
less telegraphy that bills have been intro- 
duced in the United States Senate, in the 
German Reichstag and in the French 
Chamber, bearing on the regulation of 
wireless telegraph companies, in relation 
to the suggestions of the recent Interna- 
tional Wireless Telegraph Conference. 


the Mediterranean station, near Marseilles, 
that gramophone music was heard over 
that distance, approximately 550 miles. 
Following these demonstrations in Paris, 


the French naval officers, especially Lieu- 


tenants Colin and Mercedier, continued 
experimenting with apparatus built after 
the de Forest designs, and have since re- 
ported satisfactory results from the Eiffel 
Tower to Dieppe, a distance of 150 miles. 
Four sets of de Forest apparatus have 
been purchased by the Italian Government 
for marine work, and these were installed 
at Spezia last May. This apparatus has 
been still further improved during the 
summer, and in September, at the request 
of the British Admiralty, an official dem- 
onstration was made between H. M. 8. Fu- 
rious and Vernon at Portsmouth, Eng- 
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land, perfectly clear and accurate voice 
communication being maintained up to a 
distance of sixty English miles. As a 
test of accuracy, long lists of numbers 
were read into the transmitter on board 
the Furious, and written down at the 
receiving station on the Vernon. A com- 
parison of these figures, transmitted at a 
distance of forty-four miles, shows an ac- 
curacy of ninety-eight per cent. 

The apparatus is being continually 
simplified, and is now applicable to a 
large number of vessels which cannot 
afford to carry a Morse operator, and will 
be content with 100-mile communication. 


The de Forest Radio Telephone Com- 
pany has recently made a contract with 
the Metropolitan Life Insurance Com- 
pany, of New York city, for the use of 
the new tower on the Metropolitan Life 
Building, 680 feet high, as a wireless 
telegraph and telephone station. This 
will make available the tallest antenna 
in the world except that at the Eiffel 
Tower, and it is expected that long-dis- 
tance records will be made from this 
station during the present year. 

Among the other investigators of wire- 
less telephony, it is reported that Pro- 
fessor Majorana maintained recently, dur- 
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ing a severe thunderstorm, perfect com- 
munication between Porto d’Anzio and 
Rome, a distance of fifty kilometres. 
Poulsen maintained speech transmission 
ever a distance of 270 kilometres in Den- 
mark, and it is also stated that communi- 
cation was established between Linkly 
and a station near Berlin, over a distance 
of 500 kilometres. The German Gesell- 
echaft fiir Drahtlose Telegraphie has de- 
veloped the Telefunken system, and an- 
nouncement is made that communication 
has been established between Rheinsberg 
and Berlin, a distance of seventy-five kilo- 
metres. 


Electric Lighting and Illuminating Engineering. 


In electric lighting there is little to 
chronicle in the way of extraordinary de- 
velopment. The newer forms of metallic- 
filament lamps have come well to the fore, 
and have maintained in every direction 
the claims made by their projectors for 
efficiency and better quality of light, 
Early in the year the series tungsten lamp 
was made available in large numbers, and 
this has gone hand in hand with the de- 
velopment in the magnetite system, which, 
with the improved form of mercury-vapor 
rectifier, has made this system of illumi- 
nation very popular for small communi- 
ties. 

The Cooper-Hewitt mercury-vapor lamp 
has been improved by the addition of com- 
pensating and ballasting features for the 
automatic starting of the lamp, avoiding 
some of the previous troubles in this re- 
spect. Patents have also been taken out 
for combining the red rays of a tungsten 
lamp with a bent-tube form of mercury- 
vapor lamp, surrounding the same by a 
prism glass hemisphere, rendering the 
lamp more readily available for residence 
illumination. 

The Helion lamp is still being devel- 
cped, the greatest attention having been 
given to effecting such changes in the 
construction of the filament and base as 
would enable the utilization of standard 
glassware. A demonstration of the ability 
of the Helion filament to burn in the at- 
mosphere without oxidation has been 
made. It is probable that the fusion of 
the silicon in the Helion filament forms a 
silicon oxide coating, which might indi- 
cate that in the commercial manufacture 
of the Helion incandescent lamp the bulb 
exhaustion need not be carried to the point 
necessary with other types of filament. 

The Moore tube system of lighting is 


still ably championed by its inventor, D. 
McFarlan Moore, and demonstrations and 
installations have been made during the 
year, bringing out the valuable features 
of this system of lighting. The latest im- 
provement in this system is the so-called 
“hairpin” unit, which consists of one tube 
returning upon another, the parallel units 
being supported by a partially reflecting 
casing. 


The most important development in the 


incandescent lamp field, however, has been 


the low-wattage tungsten with small bulbs 
and standard bases. A year ago it was 
believed to be impossible to make such a 
lamp commercially. The twenty-five-watt 
tungsten lamp is ready for the market, 
and it is expected that the output of 
tungsten lamps, which was about 2,000,- 
000 for last year, will be greatly increased 
by new factory facilities which have been 
made available. In connection with the 
tungsten lamp, also, the development of 
small transformers for low voltages is of 
particular interest. 

The direct answer to the tungsten de- 
velopment, constituting one of the greatest 
advances which have been made in incan- 
descent lighting, was the announcement of 
the new form of Westinghouse Nernst 
lamp with a hemispherical efficiency of 
1.12 watts per candle. Not only is the 
efficiency low, however, but the glower 
unit is so constructed that it may be as 
easily renewed as an incandescent lamp; 
in fact, the units may be removed and re- 
placed with the same facility as an incan- 
descent lamp. The new Nernst lamp 
makes possible some of the most exquisite 
electrolier arrangements, and it is expected 
that 1909 will be a banner year for this 
lamp. 

Another adaptation of the tungsten 


lamp which has attracted considerable at- 
tention is a system of indirect illumina- 
tion, which consists essentially of shad- 
ing a high-power tungsten lamp with a 
corrugated mirror reflector, projecting the 
intense light upon the ceiling and walls 
for secondary diffusion and radiation. 

The alternating-current enclosed are 
lamp maintains its ground, and the record 
of sales during the year indicates that it 
has withstood the competition of the 
newer forms of are lighting and has really 
suffered less than other lines in the elec- 
trical field. 

There is little to chronicle with regard 
to the development in flame are lamps. 
These are being handled by but a few 
firms in this country, but each has made 
a considerable number of installations, 
More attention is now being given to the 
possibilities of the flame are lamp, how- 
ever, and it is expected that early this 
year announcement will be made of a 
number of large installations for indus- 
trial and street lighting which are now 
being negotiated. 

The work of the Illuminating Engineer- 
ing Society has brought to the attention 
of engineers the great possibilities of im- 
proving the efficiency of our light sources, 
and also the making of the best use of the 
light sources now available. Among the 
important papers upon which discussion 
has been held during the year none has 
excited so much attention as those deal- 
ing with the question of intrinsic bril- 
liancy. It is held by many that our 
present light sources are too intense, and 
that unless care is taken to so diffuse the 
light that the amount of light radiation 
entering the eye is cut down, the results 
will be serious as far as the anatomic and 
optical structure of the eye is concerned. 
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The question of street lighting has also 
been discussed at length, and it has gen- 
erally been conceded that the street light- 
ing in this country is considerably behind 
the artificial lighting experienced in the 
older countries abroad. 

The announcement of the Hammer 
selenium photometer probably opens a 
way to a better utilization of our knowl- 
edge of photometry, and the design by 
Dr. Clayton H. Sharp and Preston §8. 
Millar of a universal photometer places at 
the disposal of the illuminating engineer 
a device which makes much simpler the 


Electric railway development has con- 
tinued along much the same lines as indi- 
cated last year. The direct-current sys- 
tem for both interurban and main line 
electrification still retains its adherents, 
although for long-haul traffic it would ap- 
pear that greater advantage has been taken 
during the past year of the single-phase, 
alternating-current system. Several sin- 
gle-phase roads, which were either pro- 
jected or under construction in 1907, 
were opened to the public. Notable 
among these were the Washington, Balti- 
more & Annapolis which was 
opened on February 7; the St. Clair tun- 
nel system, and the extension of the sin- 
gle-phase system on the New York, New 
Haven & Hartford Railroad. It is esti- 
mated that approximately 150,000 horse- 
power in motdrs is now used on single- 
phase interurban lines. 

The St. Clair tunnel of the Grand 
Trunk Railway, under the St. Clair River 
between Port Huron, Mich., and Sarnia, 
Ontario, was opened with appropriate in- 
ternational ceremonies on November 12, 
and this service is said to be giving per- 
fect satisfaction. 

The 11,000-volt system of the New 
York, New Haven & Hartford Railroad, 
owing to the lack of data available when 
working out the initial equipment of the 
system, met with a number of minor mis- 
fortunes which resulted in an accumulated 
train delay which exasperated the riding 
public and called down upon the officials 
of the system the severest condemnation 
and some harsh criticism from engineers 
not in favor of this form of electrification 
in its present application. At the meeting 
of the American Institute of Electrical 
Engineers on December 11, W. S. Murray, 
chief engineer of the New Haven system, 
made a rather frank and extended state- 
ment of the difficulties under which the 


system, 


comparison of light sources. This ap- 
paratus is an adaptation of a Lummer- 
Brodhun highly-sensitive photometer, and 
avoids distortion of the color values 
through selective absorption or mixing of 
the lights compared by the proper ar- 
rangement of special forms of prisms. 
Another important matter brought to 
the attention of illuminating engineers 
during the year was the suggestion of Dr. 
Charles P. Steinmetz for a primary stan- 
dard of light. This suggestion consists 
briefly of combining in suitable propor- 
tions, red, green and blue lights of specific 
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electrification had been carried out, and 
at the same time announced his perfect 
satisfaction and the satisfaction of the 
officials of the road with the performance 
now being made with the perfected ap- 
paratus. 

Another year’s operation of the elec- 
trified zone of the New York Central has 
demonstrated the wisdom of the choice of 
the third-rail, 650-volt system, as there 
was an aggregate train-minute delay due 
to faults in every part of the system, of 
only a few hours during the entire year. 

It is alse interesting to note, in connec- 
tion with third-rail, direct-current propul- 
sion, that the Pennsylvania Railroad 
Company, after many trials and experi- 
ments, has decided to lay down an initial 
equipment to the value of $5,000,000 for 
the electrification of its tubes under the 
Hudson River, the Island of Manhattan, 
and the East River, connecting its New 
Jersey suburban territory with its tribu- 
tary, the Long Island Railroad, and has 
practically decided upon 650 volts pres- 
sure, with the third-rail system of dis- 
tribution. 

Gasolene-electric railway cars received 
considerable attention during the year, 
and it is probable that these will have a 
more extended use during the present year. 
Accumulator cars have also come in for 
attention, and the Prussian Railroad Ad- 
ministration is now making an elaborate 
series of tests with these cars on its 
suburban lines in and about Mayence. 

The subway system of the Interborough 
Rapid Transit Company, in New York 
city, according to Vice-President and 
General Manager Hedley, on Monday, De- 
cember 21, carried in excess of 1,800,000 
passengers, which was the biggest day in 
its history. It is also interesting to note 
that during the year 1907, according to 
reports of the Public Service Commission, 
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wave-lengths, equally distant in the spec- 
trum, and having ratios in geometric pro- 
portion. The light could be varied in 
such proportion that its exact quality 
would be under control. 

In connection with lighting, the organi- 
zation and first annual convention of the 
Association of Car-Lighting Engineers, 
which convened in Chicago in November, 
brought out a great deal of interesting 
information concerning car lighting, and 
has indicated several directions in which 
the lighting of our steam-railway trains 
may be greatly improved. 


the daily average increase of fare and 
transfer passengers in Greater New York 
was 341,000, the whole year showing a 
total increase of 124,505,734 passengers. 

The Hudson & Manhattan tubes, under 
the Hudson River between New York and 
New Jersey, were opened to the public 
on February 25. It is stated that the 
lower tunnels will be completed by July 1, 
work having progressed very favorably on 
these two tubes; and that the upper tun- 
nel, forming the continuation of the net- 
work and loop, will also be completed by 
that date. 

The Cleveland traction situation oc- 
cupied the centre of the stage in local 
tractions for some months, and following 
the local election, the roads were turned 
over to the Municipal Traction Company 
on a low-fare basis. In order to con- 
serve the interests of the stockholders, 
however, it has quite recently been found 
necessary to place both the Municipal 
Traction Company and the Cleveland 
Railway Company in the hands of re- 
ceivers, and this condition now obtains. 

The subject of the electrification of 
the terminal zones of main-line railways 
has received a good deal of attention, the 
above-mentioned systems of the New York 
Central and the New Haven road forming 
the basis for the general discussion. Pub- 
lic agitation has again caused the Illinois 
Central to announce the early electrifica- 
tion of its suburban lines, and annouuce- 
ment has just been made that the New 
York, New Haven & Hartford intends 
expending $30,000,000 on an extension 
of its electrified zone. This probably 
means a traffic combination with the 
Pennsylvania Railroad, utilizing the giant 
bridge which was recently announced from 
the upper end of Manhattan Island across 
Ward’s Island and several smaller islands 
in the East River, into Long Island by 
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way of the New York Connecting Rail- 
road. 

In local tractions, the announcement 
that the Chicago City Railway Company 
would probably close a contract to pur- 
chase all of its power from the Common- 


wealth Edison Company for a period of 
ten years excited a good deal of attention. 
At the beginning of the term’ it would 
cost the railway company $800,000 an- 
nually, and at the end of the term, be- 
tween $1,300,000 and $1,400,000 an- 
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nually. The railroad company would re- 
tain its substations as is now the case, 
when it is taking approximately three- 
quarters of its power from the Common- 
wealth Edison Company, which has 
greatly extended its power plant facilities. 


Electrochemistry and Electrometallurgy. 


In electrochemistry and _ electrometal- 
lurgy the most importaxt development 
has been the continued experimentation in 
and improvement of -ziectrical processes 
for the production of aluminum, nitrous 
products, and of the alkalies. Early in 
the year Dr. J. W. Richards described, in 
« paper before the Franklin Institute, of 
Philadelphia, experiments which were 
made near Livet, France, with an electric 
furnace, indicating that by decreasing the 
amount of coke employed, the amount of 
electrical energy should also be decreased. 
His conclusion is that, while the present 
type of furnace is very imperfect, it gives 
great promise; but that it is no more like 


Concerning prime movers, there has 
been little change in the design and only 
s fair demand for reciprocating engines 
of large size. There have been some rad- 
ical changes made in simple engines, par- 
ticularly of the side-crank type, and also 
in the governing arrangement of high- 
speed simple engines. Turbines, both 
vertical and horizontal, have had large 
sales, outstripping kindred applications, 
and considerable attention was given dur- 
ing the year to low-pressure steam tur- 
bines for use on the exhaust side in com- 
bination with reciprocating-engine-driven 
stations. 

Gas-engine practice has probably made 
the greatest advance in the prime-mover 
field, the enormous installation of the In- 


the electric furnace which will be shortly 
available than the old charcoal furnace is 
like the modern enormous blast furnace. 

Prof. G. Igewsky described a new 
form of electric furnace utilizing high- 
pressure electric currents, and employing 
so-called second-class conductors, such as 
magnesia, lime, silicates or their colloids, 
This furnace utilizes a pressure of 1,000 
volts for each metre space between the 
electrodes. 

Extensive experiments have also been 
made at Niagara Falls, both by American 
and Canadian companies, and the Ontario 
Commission of the Canadian Iron and 
Steel Institute has conducted considerable 
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diana Steel Company, at Gary, Ind., 
having been completed and the first of the 
blast furnaces started up on December 21. 
The waste gas from the blast furnaces will 
be utilized, without impoverishment or 
mixture, in large engines driving gener- 
ators for supplying current for lighting 
and power in the various mill work. 
Among the other notable installations in 
this plant are the 6,000-horsepower in- 
duction motors, which were successfully 
started on November 29. 

For both primary cells and storage bat- 
teries there has been a steady demand 
which the general state of the industry 
would scarcely indicate. The increasing 
use of the automobile and the great ex- 
tent to which apartment houses are find- 


work with both the Stassano and Héroult 
furnaces. H. H. Noble, of Héroult, Cal., 
has developed an electric furnace of the 
Héroult type, which, it is stated, produces 
pig-iron at a cost of $16.14 per tor. 

There has been some development in 
the design and application of electrolytic 
rectifiers, and also in applying the elec- 
trolytic valve action of aluminum elec- 
irodes in an acid solution to the design 
cf so-called aluminum-cell lightning ar- 
resters. The latter were described at con- 
siderable length during the year, and ob- 
servations are now being made as to their 
ultimate utility on long-distance, high- 
tension transmission lines. 


ing necessary buzzer systems, fire-alarms 
and ignition systems, has extended the ap- 
plication of small cells; while the growing 
utility and necessity of the storage bat- 
tery as a reservoir for taking care of peak 
loads in both central stations and street 
railways, has increased the demand for 
this apparatus. During the year, also, 
there was demonstrated the valuable serv- 
ice which may be rendered by a storage 
battery for taking up the fluctuations in 
a distributing system where large amounts 
cf power are called for, such as rolling- 
mill and foundry practice, and also for 
supplying extra exciting current in con- 
nection with generator control in alter- 
nating-current railway systems, several in- 
stallations having been made recently. 


General Survey and Manufacturing Statistics. 


A review of the year would not be com- 
plete without some indication of the great 
value of the American Institute of Elec- 
trical Engineers to the electrical industry. 
Among the subjects which received atten. 
tion at the monthly meetings of the Insti- 
tute were the problems involved in elec- 
tric propulsion on canals, the relation of 
the engineer to public activities, the con- 
servation of our natural resources, the use 


of split-pole rotaries, and a discussion of 
the advantages of non-synchronous gen- 
erators as compared with rotary convert- 
ers. The matter of the teaching of 
mathematics to engineers, and, in general, 
the best instruction for engineering stu- 
dents, received a great deal of careful at- 
tention, and presented to the engineering 
world a wealth of literature which has 
made a worthy addition to the study of 


this subject. The Public Service Dinner 
of the Institute, held in New York city 
on February 19, was one of the features 
of the year in engineering, and brought 
together the master minds of the public- 
utility corporations and those upon whom 
they depend for carrying out the work of 
public service. 

At the summer convention of the Na- 
tional Electric Light Association a de- 
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parture was made in the holding of paral- 
lel sessions, where an enthusiastic discus- 
sion of commercial aids to business-get- 
ting was undertaken. Several important 
amendments were made to the constitution 
and by-laws, chief of which was one per- 
mitting the establishment of state organ- 
izations and company branches. 

The International Conference on Elec- 
trical Units and Standards concluded its 
labors in London on October 22, without, 
radical depar- 


however, arriving at any 


of silver in water * * * * deposits silver 
at the rate of 0.00111800 of a gramme per 
second.” 

In physics and other branches of sci- 
ence the technical journals and society or- 
gans connected with each branch have kept 
the engineering world well informed con- 
cerning research and development. There 
appears to have been no important an- 
nouncement made, and probably all that 
will be of interest and require comment 
at this time is the announcement made by 
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of interest is the attention which has been 
given to the problem of transmitting pho- 
tographs to a distance, or so-called photo- 
telegraphy. Among those announced are 
the Senlecq-Tival. method, which is 
claimed to be much shorter than the 
methods of Belin or Korn. ‘The latter 
method has been put to considerable use 
recently between the offices of L’Illustra- 
tion, Paris, and the London Daily Mail. 

The application of silicon steel in 
transformers has been brought to a com- 









































ESTIMATE OF THE VALUE OF ELECTRICAL AND AUXILIARY MANUFACTURES IN THE UNITED STATES. 
ARTICLES. | eee For THP YEAR— 
| 1904. 1905. 1906. 1907. 1908. 
Are lamps and appurtenances......... setter ees teen eee e een e etna teres ee eeseeeeees $ 2,200,000, $ 2,600,000} $ 3,225,000} $ 3,150,000] $ 2,000,000 
Auxiliary steam plant for electrical installations, such as pumps, condensers, | 
separators, feed water heaters, injectors, piping, CtC. 2... 660.ccscesicsvccesicesees 2,300,000 2,725,000 3,275,000 3,100,000 2,000,000 
Bells, buzzers, push-buttons, call-boxesS, ANNUNCIALOTS........cccccecccccccscccvccece| 900,000. 1.000,000 1,250,000 1,300,000 1,300,000 
ESGIUIN WSCA Ih CLECEVICAL PUMICE 2:0 onion) 0.0.65. 0:6:0.0 0101 0\0\0'b 010-6.0 61010 810 0.8:0 0,0 00 bbb owe aa'e tiene 500,000. 550,000 450,000 425,000 200,000 
Boilers for electrical plants (water-tube).......ccsccsccsccccccccceccscscccccccccsecs | 5,600,000 6,750,000 7,500,000 6,000,000 4,000,000 
Rollers for electrical plants (other than water-tube)......02..ccccccccescccsessecssess | 2'800/000) 2,850,000 2,750,000 2,500,000 1,500,000 
Cables, UNGereround, SEPIA] ANG SUPIATINC «ooo x5 ooo. 56:65 o.o:siciies o'er 6 v0.08: 9 0:06.0'8-0:0)0 0iesie 16,500,000) 17,750,000 22,000,000 18,000,000 10,000,000 
Carbons for lamps, batteries, brushes or other electrical purposSes..............0008- | 3,100,000! 3,000,000 3,500,000 3,500,000 ,250,0 
Cars and trucks for electric railways.............. pt tee e were ence ness eee eeeteeeeeeees | 7,500,000 8,000,000 11,750,000 8,650,000 6,900,000 
Castings, copper, and other metals, used by electrical manufacturers.............. EG | aietaeinits aaeob ikea 00,000 
Circuit-breakers ........s.es.. ste eeeeeeeees pete e teen eee eee eee c eee e eee eeeeeeseeees 1,350,000 1,450,000 1,700,000 al 675, 000 920,000 
Conduite (underground) and similar material, «2... 0000s cscs eciecssis cctevesescwsecic | 2,650,000) 3,300,000 2,900,000 1: 700, 000 500,000 
Conveyors, coal and ash, used In clectrical PiRRts . 6.6... 6osi0:0s.600cic-00:0 0500000000008 | 800,000} 900,000 900,000 775,000 400,000 
CAME: BN ROWS, GIOCIPICRNY DPBTAUOG 6 x 0:56 0:0.0:4:0:50:6 10-0500 awh o's bin ae, 6 00050 60 OMAN Oo | 3,875, 000) 5,250,000 6,750,000 5,850,000 3,500,000 
Dynamos and motors, including parts of machines, boosters, balancers, rotary con- 
verters, motor-generators, etc., and all motor applications, such as in automo- : a, 
bles, not specifically chumerated: in: Chis TRE ..56.3.o:0566:00:0:05:5:5 00,000.00 sie eiect see 51,000,000 60,000,000 74,000,000 62.500,000 50,000,000 
Electroplating and other electrolytic apparatus not elsewhere specified............. 250,000 800,000 1,000,000 1,000,000 1,000.000 
Electrostatic machines, induction coils, medical Sets, etC..........ccceececcccccceces 550,000 575,000 550,000 500,000 500,000 
TGVRLOTE;. GIGCITIC: TIME CRARIBING GOIN) a so 5:<.50.4:0's:0:510 om 5 0 nins 0100's bi05' 610'0:6 00:8 0 'eei' b 80 2,000,000 4,350,000 5,500,000 4,675,000 1,600,000 
Engines, gas, gasoline or oil, used to drive electrical machinery...........0.s.e000: 1,800,000 2,500,000 3,500,000 4,300,000 6,000,000 
Engines, steam (reciprocating), used to drive electrical machinery................- 14,500,000 13,350,000 13,500,000 12,000,000 9,000,000 
Pans, electrically operated and Girect-COnMected ...c..occccccccccwseusesisevcecevssenes 1,200,000 1,375,000 1,575,000 1,850,000 1,100,000 
Fire-alarm apparatus, also burglar alarms, crossing indicators, etc.............06% 1,100,000 1,400,000 1,850,000 1,850,000 00, 
Fixtures for electric lighting...... sulbiguia'cboea eis bie esses ene sobs oe sis were sa bao iste 4,125,000 4,750,000 5,300,000 7,500,000 8,000,000 
PIER oC hcc acne snckec en ussaaneed nee kate eens oe eake ates 300,000 650,000 900,000 1,200,000 750,000 
SRIRMEIOTE: MIREITICRD 6662 sc0 so odes oes wens eres as 600,000 700,000 900,000 1,450,000 2,000,000 
Heating and cooking apparatus, electrical.......... Sieiks be aekee Men aea eee 425,000 650,000 850,000 1,100,000 1,000,000 
Incandescent lamps (carbon or metallic filaments).........c.cccccccccsccccccccccces 5,750,000 6,625,000 8,600,000 10,000,000 13; 600, 6000 
Instruments for measurement and meters of all kinds; also ground detectors, | 
scientific and laboratory apparatus, photometers, Leyden jars, X-ray outfits, ete. | 3,850,000 4,200,000 5,000,000 5,000,000 2,000,000 
SRA ntine Wat CrInl BCE TRDE GUC si6.oi0cccn 30c eo nins shops eo miper ane ence caemueeaereeas | 1.600,000 1.800,000 2.300.000 2,850,000 1,700,000 
TWiintors TRANS AA POLCMUAAI) 6 osc sboie ic sisis uni oreae sos shad Hees ae oes eee es | 1,550,000 _ 1,700,000 2,100,000 2,000,000 1,350,000 
Interior wiring supplies, as tubing, interior conduit, molding, junction boxes,| 
POBEISCE, DUNICL DORE; GUC Ss 5.ccis<icis-s-cccnpoin's o:s'y oo: 5's10's pine Ga alnlele wis eee eoislnve weet | 1.975.000 2,250,000 3,000,000 3,500,000 2,220,000 
aI ne as ose cin aiys ob os bake Ce 6 OTN sree ee le oe ee es eee Ren Sons | 450.000 500,000 525,000 500,000 275,000 
RRENCES SAOOE MOMMIES. 2 cl oicbsn sons awn se cobuhevancuwoe pbbee Neaaauilae trae ueee hein ner 60,000 125.000 350,000 450,000 300,000 
DIE POI nos 505 Soa Aa Mab obs unease AS Sed HE SOES ETON sot he RENEE ESSN Owes | 425,000 880,000 950,000) - 950,000 1,000,000 
Poles and wire towers, cross-arms, brackets and pinsS...........cccescevcscccccecoes 4,850,000 5,400,000 7,500,000 5,125,000 3,500,000 
PITY MAE DHICE: 6.5 20 hang nme a maar eae utes naa aus sccainns eee meE ais ocmeaannieT 800,000 1,200,000 1,825,000 1,800,000 1,000,000 
Railway supplies, electric, such as trolleys and other contact devices, strain insu_| 
[ARDIE: -F2OEE-OVEPE. TAHHDODES., BbC 6 <o500554.5:00 08s sbswancacioee ena eee ceseee esse 1,900,000 2,200,000 3,000.000; 4,000,000 2,200,000 
Rheostats, CEP LORITGUCES, TAOLOF BUATUCTS, “ORC. ooo s cadsc ccc cena hoes senpisgiow dawns 2.850.000 3,250.000 4,600,000 4,750,000 2,600,000 
Shafting, pulleys, clutches, etc., used in electrical generating plants..............-.| 285,000 750,000 800,000 25,000 400,000 
EE Te Ceo Ce A SN ee re en rie iar ee eer am SGavatees ete. aavigicecdl, ... «astimeninue 1,000,000 
SRICEVENS” SASEU RESPIR RISE SOIELIS, © x), 55 consi ining GA icles oe os ooo ce Roane ate wie EIN Ne lea eia ows orate eI 3,800,000 4,150,000 5.500.000 5,500,000 4,000,000 
Steam turbines used to drive electrical machinery.........cccccccccccccccccccccevecs 2.500.000 4.000.000 8,000,000 8,000,000 7,000,000 
Storage batteries, including those used in automobiles............. cc cece ccc ceceees 5,000,000 6,200,060 6,950,000 6,200,000 5,500,000 
Teecranh INnStiTUMeENIS ANG BODATATUG,.«... 6:55 60.2:0:< <6 60:65:00 0.6 815. 4.6.0:410-0 6.0'9.01b;0 baie evie ewaec 265.000 300,000 375,000 475,00 400,000 
Telephones, telephone switchboards and distinctively telephonic apparatus.......... 17.290.000 19,290,000 28,500.000) 21,000.000 15,000,000 
I RRL SO CID CL Ee WAGs so ciie coi 5.5 bo sins 015s SIs o Nib s Fw ee SIs iw PEA geste NO wee 715.000 750,000 950,000 750,00 
rts HELMS, 1555 wlan bs ale a nisin sus aes Sib sb eins Wiis owe bo BRI RION SE wie hibie ciel cues asa 4,450,000 5.175.000 6,850,000 5,500,000 3,025,000 
Waterwheels, used to drive electrical machinery..........ccsccssccscccccscccccccses 1,230,000 1,700,000 2,750,000 3,100,000 3,000,000 
WVGIEINE GHPATRTUS, GROCETIC 0 o.oo ooicccvic be 65 e000 6b 60.0 6600.6 (6056550005006 U Che EHD RES et 95,000 110,000 120,000 eccccce 
BUM INES cc ek ais cag peice wae Ne keen te Se4Siwes ss bake es Ras eS oe Meee ae ee Ae Ae eales 18,000,000 20,000,000 33.000,000 27,000,000 18,000,000 
Wire, rubber-covered . 8.200.000 11.000.000 14,000,000 16,500,000 11,000,000 
Wire, weatherproof ...... 8,500,000 9,500,000 15.000,000 15,000,000 9,000,000 
WEEP O: AT DE CRDRIS CDN iis ooo 6505s oes Ss 5S es vee ale ce we Rakekinassins sas yar cceu ene 2,500,000 3,500,000 4,625,000 4,150,000 4,000,000 
ARMED IRNTMARIININ gcc on oo cee nes Lak eae Seisaie soos ou Gaia ene ee Oe 380, 000) 400,000 475,000 ,000 500,000 
Miscellaneous, including switchboard frames and panels, signs and flashers, auto-| 
matic stokers for electrical plants, wire guards, electrical tools and toys, pro- | 
jectors, solenoids, igniters for gas engines, waterwheel governors for hydro-| | 
electric plants, voltage regulators, electric drills, commutator compounds, lamp | 
BUSAEPENS, BUBAG NOLES, “SLC ics occ.c.cve cgngn causeesaewonive eaebbesueeniscessencess 3,500,000) 4,000,000 6,000,000 4,000,000 se eeeee 
TOMS ooicanwicisd ssswuise cen besaernceksaweesoeewn bese see eacieus pauses sae eee | tastes | $268,075, said $351,010,000; $315,920,000} $228,590,000 


tures being promulgated. The ohm is the 
first primary standard—“the resistance 
offered to an unvarying electric current 
by a column of mercury at the tempera- 
ture of melting ice, 14.4521 grammes in 
cross-sectional area, its 


ment, which he has called 


which it converts 


mass, of a constant mass in twenty-five years. 


B. B. Boltwood, last May, of a new ele- 
“jonium.” This 
element resembles thorium, and is believed 
to be the direct parent of radium, 
itself at the rate of half 


into 


Ki. 8. Phil- 








mercial success, so that it is now used most 
satisfactorily, reducing the losses and ef- 


fecting improvement in design. 


At pres- 


ent it has not been applied very generally 
to other uses in the electrical line, but it 
is probable that it will not be long before 





and of a length of 106.300 centimetres.” 
The ampere is the second primary unit— 
“the unvarying electric current which, 
when passed through a solution of nitrate 


lips, in the same month, also announced 
that he had secured radioactive emana- 
tions from metallic sodium. 

Another scientific application which is 


more extended use is made of this alloy. 

The agitation concerning municipal 
ownership seems to have drifted entirely 
out of sight, and in its place has come @ 
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demand for state regulation, with the re- 
cult that, in addition to the public-service 
commissions in New York and Massachu- 
setts, a commission has been formed for 
the state of Wisconsin, and bills are 
before the legislatures looking to the ap- 
pointment of commissions in Illinois, In- 
diana and Ohio. The probability is that 
this form of regulation by commission will 
be extended to other states. On the re- 
sults which have been secured in New 
York and Massachusetts, it appears. that 
the public-utility corporations have little 
to fear and much to be happy over in such 
2 consummation. 


STATISTICS OF ELECTRICAL AND KINDRED 
MANUFACTURES IN VALUE OF OUTPUT. 
A careful canvass of the manufacturers 

of electrical and kindred apparatus reveals 
ihe fact that there was a considerable fall- 
ing off in output for the year. The busi- 
ness depression which began in October a 
year ago was reflected in decreased earn- 
ings, but, as was mentioned in the begin- 
ning of this review, electrical securities 
and electrical manufacturers withstood the 
shock of adversity with far less disaster 
in the form of failures than was true in 
any other phase of business. The one 
great business and financial feature in the 
electrical industry was the overcoming by 
the Westinghouse Electric and Manufac- 
turing Company of its difficulties and the 
announcement a few weeks ago of the 
solvency of the company, the discharge of 
the receivers, and the reorganization of 
the officiate and board of directors. 

The accompanying table of statistics of 
electrical manufactures in the United 
States for the year just closed has been 
compiled from reports secured from those 
well informed as to the output in each 
line. It has been more than difficult this 
year to arrive at a fair estimate of the 
output in many lines, but the figures given 
herewith are believed to be closely ap- 
proximate ; and in presenting these figures 
we desire to thank very cordially those who 
have assisted in their preparation. 

Recapitulating into several groups the 
figures for the apparatus listed on page 8, 
the following table presents a comparative 
summary of the value of the output for 
the last two years: 


1908. 1907. 

Wires and cables........ $ 52,000.000 $ 80,650,000 
Dynamos and motors.... 50,000,000 62,500,000 
Prime movers........... 15,000.000 27,400,000 
Telephone apparatus.... 15,000,000 21,000,000 
Lamps of all kinds..... 14,300,000 14,550,000 
Cars and trucks and 

railway supplies....... 9,100,000 13,400,000 
Boilers and _ auxiliary 

Steam THAME. 0065 56scee 7,500,000 12,375,000 
Batteries, primary and 

BOCOMGRTY. © oc cncicccses 6,500.000 8,000,000 
PONG ONG og cnosicecscts 3,500,000 5,125,000 
ME GENO es aire tantoeeaes 55,690,000 70,920,000 





TOR cece sciacscesccsc $228,590,000 $315,920,000 
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Pratt Institute Technical Library. 

The Pratt Institute Free Library, of 
Brooklyn, N. Y., is making a special effort 
to respond to the prevailing widespread 
interest in encouraging industrial and en- 
gineering progress in America by placing 
technical literature freely and _ easily 
within reach of all in any way concerned 
with doing things great or small in the 
broad field of industry. 

To this end, in one of the largest and 
most accessible rooms in the library build- 
ing, there is reserved a working reference 
library of technical science comprising 
now 750 picked books covering all en- 
gineering branches. This collection does 
not circulate—the books are always there 
—but it is constantly undergoing change 
and revision that it may represent only 
the latest and most progressive thought 
and practice. For further research files 
of bound periodicals and society transac- 
tions, Patent Office publications, trade 
catalogues, etc., are in immediate reach. 
Current literature is represented by over 
130 journals and serials displayed upon 
tables in familiar groups, so that the room 
becomes, as well, a fully equipped periodi- 
cal reading room for practical men. One 
table is devoted to electrical papers alone 
—there are seventeen of these—while the 
books on electrical subjects to the num- 
ber of 150 occupy the most favorable lo- 
cation in the room. 

The man who has charge of this Ap- 
plied Science Room is committed to make 
every effort to assist and direct in the 
search of any needed information. 

Supplementing the reference work there 
is a large collection of technical books in 
the circulating collection of the library, 
which may be taken out for home reading, 
with a minimum of restriction as to num- 
bers issued to an individual and the time 
the books may be kept. 

Any resident of Brooklyn may have free 
access to the books that circulate, and any- 
body from anywhere will find himself at 
home in the Applied Science Room. 

The librarian, Miss Isabel Ely Lord, 
and E. F. Stevens, in charge of this de- 
partment, are glad to give attention to 
any requests for information that come 
by mail. 





ee 
Chicago Traction Expenditures. 


It is stated that the rehabilitation ex- 
penditures by the Chicago traction com- 
panies under the new ordinances already 
exceed $20,000,000. This will be added 
to the capital account of the companies ac- 
cording to the terms of the ordinances. 
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The Brazil Rubber Crop. 


As the result of the rubber crisis, an 
agricultural change seems destined to 
come over the northern district of Brazil, 
according to an opinion expressed by 
George E. Anderson, the American con- 
sul-general at Rio de Janeiro. In sub- 
stantiation of this foreboding outlook the 
consul quotes an editorial from the Jour- 
nal do Commercio, one of the leading 
newspapers of the country: 

Amazonia is passing through a very 
grave economic crisis. Already this crisis 
has continued during a period of nearly 
two years, and unhappily there is nothing 
to support the belief that it is reaching 
anend. Like everything else in this mar- 
velous region, the crisis in Amazonia is 
dependent upon rubber, which has suf: 
fered an unexpected lowering of price. 
This commenced in 1906, rubber passing 
in that year from 80 cents to 50 cents per 
pound. The difference is enormous in a 
region which, it is absolutely exact to say, 
lives exclusively upon this product and 
which bases all its commercial activity 
upon such prices of this product. For 
rubber Amazonia has abandoned almost 
every other form of exploiting its soil, 
including its culture of cacao. 

What the present situation means to 
the great rubber country of Brazil in a 
governmental way, says Consul-General 
Anderson, is indicated in the annual mes- 
sage of the governor of Para, which shows 
that there was a shrinkage in the revenue 
of the state, nearly all of which comes 
from a tax of about twenty-five per cent 
effective on the value of rubber exported, 
of $458,404 between the last quarter of 
1907 and the same quarter of 1908, and 
there was a shrinkage of $528,540 between 
the first quarter of 1908 and the same 
period in 190%. In the fiscal year of 
1905-6 the revenue of the state was placed 
at $4,619,828, while for the coming year 
it is placed at $2,132,100. The states of 
Amazonas, Matto Grosso, Goyaz and other 
rubber-producing commonwealths suffer in 
a similar way, according to a recent con- 
sular report. 





o> so 
Competitive Motor Tests at Winnipeg 
Exhibition. 

A light agricultural motor competition 
is to be held at the Winnipeg Industrial 
Exhibition from July 7 to 17, 1909. A 
copy of the rules and conditions has been 
forwarded to the Bureau of Manufactures, 
Washington, D. C. The tests will com- 
prise plowing, hauling, belt driving, and 
brake tests. Further particulars may be 
learned by addressing A. W. Bell, general 
manager, Industrial Exhibition, Winni- 
peg, Canada. 
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Review of Electrical Progress in Great Britain During 1908. 


ELECTRICAL MANUFACTURING. 

The condition of electrical manufactur- 
ing and trade has been again during 1908, 
as it was in 1907, almost continuously 
under discussion. In the early months 
our minds were exercised with the col- 
lapse of the Bruce-Peebles Company, and 
it is only now at the closing of the year 
that the investigation of affairs and 
the necessary court proceedings have been 
carried far enough for the registration of 
a new company, to continue the old busi- 
ness, or parts of it, to be made. Some 
other leading electrical manufacturers 
have been adjusting their financial details 
during a good deal of the year and have 
had to resort to prior lien debenture is- 
sues to help them through. The inability 
of the British Electric Traction Company 
to pay its preference dividend, and the 





By Albert H. Bridge. 


British Exhibition as a means of elec- 
trical advertising, by either British or 
French manufacturers, beyond a small co- 
operative exhibit, arranged by the electric- 
lighting companies and a few firms, as 
a counterblast to a contiguous co-oper- 
ative display by gas-lighting interests. 

In most departments of British indus- 
try there is deadly dullness, with serious 
unemployment, but electrical industry has 
seemingly its own peculiar cycles, differ- 
ing from those of other trades, so that we 
find just now some electrical authorities 
reporting a volume of orders in hand, or 
recently executed, which compares very 
favorably indeed with the business of pre- 
vious years. The new Patents Act came 
into force, but its effects upon electrical 
industry cannot be written about at this 
early date. 





Happily railway affairs have improved, 
and as these lines are being written there 
comes the announcement that construc- 
tion of the new system is to be commenced 
at once. Very welcome news it is, from 
many points of view. 

The underground electric lines of Lon- 
don have been feeling out the way to a 
sounder state of finance. A number of 
them have reorganized their capital, and 
most of them have been revising fares, 
while greater enterprise has been shown 
in advertising the existence of these fa- 
cilities by means of some 700 electric 
signs. 

In the tramway department there has 
heen comparatively little doing. Apart 
from the operations of the London County 
Council, little new work has been carried 
out. The conversion of the remaining 














MORECAMBE-HEYSHAM SINGLE-PHASE RAILWAY, OPENED 
IN 1908—VIEW AT HEYSHAM. 


serious adversity of the Edmundsons 
Electricity Corporation, have been among 
the outstanding unfortunate experiences. 
In conjunction with the discussion of 
profitless manufacturing, and dividendless 
investing, there has been brought forward 
a proposal to establish a league whose 
members should be representative of every 
class of electrical interest, to consider the 
present position of affairs, and its many 
causes, suggesting suitable remedies where 
these are believed to be available. 

The attention of a hundred or two firms 
has for several months of the year been 
taken up by electrical exhibitions. That 
at Manchester, in October, was a very suc- 
cessful trade show, one of whose _ best 
effects has been, it is said, the giving of 
a stimulus to electrical applications among 
large mills and works in Lancashire. Lit- 
tle advantage was taken of the Franco- 











ELECTRIC RAILWAYS AND TRAMWAYS. 

The most important event in eleciric- 
railway work was the opening of the Mid- 
land Railway Company’s single-phase line 
from Morecambe to Heysham, the first 
railway of this kind in England. An- 
other larger and more important single- 
phase conversion is that which is now on 
the verge of completion in London—the 
London, Brighton and South Coast Com- 
pany’s London Bridge to Victoria section. 
It had been hoped that the London & 
Northwestern Railway Company would 
have been able to proceed with the build- 
ing of its new electric line from Euston 
to Watford, at a cost of $11,500,000, but 
the cloud under which railroad, and in- 
deed all other, securities remained for so 
long made it impossible to move forward 
until the necessary money could be raised 
in times of less financial stringency. 








MORECAMBE-HEYSHAM SINGLE-PHASE RAILWAY, OPENED 
IN 1908—VIEW AT MORECAMBE. 


horse lines to underground conduit will 
cecupy the London authorities for some 
time to come, and numerous new electric 
sections are to be laid before the tramway 
service will ‘be anything like complete. 
An attempt to get away from costly con- 
duit construction, and at the same time 
satisfy the esthetic tastes of some of the 
local suburban authorities who scorn the 
overhead trolley, was made between Ald- 
gate and Bow, by putting down experi- 
mentally a Griffiths-Bedell surface-contact 
tramway. During the year the Lincoln 
tramways, which are equipped on the 
“G.-B.” system without L. C. C. adultera- 
tion, have, according to reports, worked 
well, but in London, if we may mix our 
metaphors, the system has been “passing 
through the fire,” and is not yet “out of 
the wood.” A scheme that has been a 
good deal talked about, as it was some 
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years ago, is trackless trolley cars, or elec- 
trical omnibuses fed from overhead con- 
ductors. Quite a number of towns have 
been “taken” with the idea, and some of 
them have sent to Europe to report upon 
it, while several have just lodged bills in 
which they seek Parliamentary permission 
to carry it into actual effect. More runa- 
way-tramear disasters have served to keep 
ihe importance of braking apparatus to 
ihe fore, and the completion and publica- 
tion of the report on the subject by the 
Tramways and Light Railways Associa- 
tion’s special committee, already referred 
to in these pages, ranks as a noteworthy 
event. A second report, by a committee 
of the Municipal Tramways Association, 
has also now appeared. 


LIGHTING AND POWER. 


The electric-lighting position in Eng- 
land was fully dealt with by the writer 
in the Electrical Review’s special illumi- 
nating engineering issue of September 12 
last. Since that date competition between 
the various suppliers of metal-fiiament 
lamps has brought these down to more 
reasonable figures—considered from the 
consumer’s point of view—and the neces- 
sity of cheapening the cost of wiring, in 
order to capture the small househoider, is 
being more plainly recognized. Electric 
heating, though it does not progress by 
leaps and bounds, is winning its way 
through the medium of the flatiron and 
the electric kettle, and it is significant 
of the recognized need in this as in the 
wiring direction, that a paper was before 
the Institution of Electrical Engineers in 
London in December, putting the case in 
favor of cheapened electric heating and 
cooking devices, the current prices being 
regarded as prohibitive to the “common 
people.” 

In regard to electric power in factories 
and works, most satisfactory headway is 
being made in all parts of the United 
Kingdom. It is true that a good deal of 
time had to be devoted to the considera- 
tion of the draft regulations of the Home 
Office, Which roused such a chorus of op- 
position from all quarters, but these have 
not yet been issued in a final revised form. 
Probably they will emerge from the Home 
Office bearing evidences of the ordeal 
through which they passed at the pro- 
longed inquiry held with James Swin- 
burne as commissioner. Many important 
installations in collieries, iron and steel 
works, textile factories, and indeed works 
of practically every description, have been 
carried out or are now well in hand, and 
the prospect in this branch of electrical 


engineering is a bright one if there be no 
undue price-cutting to spoil it. The big 
power supply authorities have been, in 
most instances, struggling with adversity. 
The South Wales Company has under- 
gone complete reorganization; the Lan- 
cashire Company is trying to shake itself 
together ; the Yorkshire company is slowly 
improving its position, and the Clyde Val- 
ley Power Company seems to be succeed- 
ing well in securing the big works’ cus- 
tom. In Newcastle, Tyneside and Dur- 
ham power authorities are doing well and 
are in process of concentration and amal- 
gamation. In parts of Scotland a power 
company has caused a fluttering in the 
municipal dove-cotes by formulating a 
scheme for supplying power without ob- 
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out their own salvation subject to pur. 
chase clauses and other conditions. In 
Manchester, the corporation has dealt with 
the needs of the numerous large factories 
im an enterprising way, and is on the fult 
tide of prosperity in this particular. The 
demand is so great that plans have been 
worked out for the addition of a 10,000- 
horsepower generating set annually. 
PRIME-MOVERS. 

The year’s developments in prime-mov- 
ers in power stations have been interesting 
both in regard to steam turbines and large 
gas engines. Glasgow Corporation, which 
at its electricity and tramway power-gen- 
erating stations, has had turbine and 
other sets up to 3,000 kilowatts running 
for some time, has added at several of its 











NEW HOME OF BRITISH INSTITUTION OF ELECTRICAL ENGINEERS, 
FROM VICTORIA EMBANKMENT. 


taining a special Act of Parliament, its 
distributing mains being carried along 
the railroad tracks, thus avoiding inter- 
ference with public thoroughfares by 
opening roadways or erecting overhead 
work. In London that hardy annual, a 
3ulk Power Supply Bill, has occupied at- 
tention and caused much waste of money, 
municipal and otherwise, but if present 
indications can be relied upon, 1908 will 
be remembered as the year of settlement 
of a subject which has been more debated 
than any other electrical question for five 
or six years. The end of it all is—if it 
be the end!—that the existing com- 
panies will themselves be permitted to 
conjointly meet the needs of London in 
regard to power, and incidentally to work 


stations 4,000-kilowatt turbo-generator 
sets. Manchester Corporation has ordered 
6,000-kilowatt Zoelly turbine sets, and 
only within the last few weeks the London 
County Council, in giving out the con- 
tracts for two 5,000-kilowatt steam turbo- 
generators for the second portion of its 
tramway power station at Greenwich, has, 
after full investigation, adopted those of 
the Rateau principle, to be supplied by 
the British Westinghouse Company, 
The largest exhaust steam turbines so far 
put in operation in England are under- 
stood to be two of 1,350 kilowatts each, of 
the Willans & Robinson type, at the New- 
port Iron Works at Middlesbrough. At 
Carville and the other works forming part 
of the well-developed system of the New- 
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castle and Durham authorities great prog- 
ress continues. Carville, which began in 
1903 with 14,000 electrical horsepower of 
steam-turbine-driven generators, has been 
increased fourfold, so that it now aggre- 
gates 56,000 electrical horsepower. At 
three of the other stations forming part 
of the group, there are either constructing 
or operating plants working in connection 
with coke ovens, and at two more in con- 
nection with blast furnaces. One recent 
interesting installation in this area con- 
sists of two electrically driven rolling 
mills installed by the Dorman, Long 
Company. Cheap power on Tyneside has 
also attracted electrochemical works there 
which consume over 12,000 horsepower. 
At the works of the Castner-Kellner 
Alkali Company at Runcorn there has 
been installed a 1,000-horsepower gas en- 
gine of the British Westinghouse latest 
standard vertical type connected to a di- 
rect-current generator, this being the fifth 
of the same type to be employed at 
these works in connection with the firm’s 
electrolytic processes. A 900-horsepower 
double-acting, four-cycle type, fandem gas 
engine has been installed at the Brymbo 
Steel and Iron Works near Wrexham; it 
is coupled directly to a three-phase gen- 
erator supplying 330-volt, forty-two-pe- 
riod current to various motors in the col- 
liery driving the coke ovens, blast fur- 
nace and steel works. In the South 


Electrical 


TRAMWAYS AND MAIN-LINE RAILWAY. 

Electric traction affairs on the Conti- 
nent are very active this year, and one of 
the leading points to be brought out is 
the use of heavy electric locomotives on 
standard-gauge railroads. In most of the 
leading countries the governments who 
own the railroad lines, as a general rule, 
are equipping short sections of railroad 
with a view of adopting electric traction 
on a larger scale. This is true as concerns 
the German Government, which has drawn 
up plans for a number of sections of elec- 
tric railroad, at an estimated cost of $45,- 
000,000. One of the first of the trial sec- 
tions lies in the Rhine Valley, between 
Frintrup and Hattingen. One of the 
first single-phase locomotives for use on 
the state lines has been built by the Allge- 
meine firm, in connection with the Vulean 
works of Stettin. It uses 6,000 volts on 
the trolley wire, and this is reduced by 
transformers to 300 volts for the motors. 


Wales colliery district, as the writer 
showed in a recent article in these pages, 
important work with large type gas-en- 
gine-driven plants is proceeding, notably 
at Powell-Duffryn. 

In connection with aluminum produc- 
tion, events of unusual note have to be 
recorded. The British Aluminum Com- 
pany, which has had the field pretty much 
to itself for years, has hurried forward 
its Kinlochleven power station, where 
there are nine 3,200-horsepower Pelton- 
wheel turbines, each of which drives a 
couple of 1,000-kilowatt Dick-Kerr multi- 
polar-type direct-current generators. The 
Aluminum Corporation, Limited—a new 
comer—has completed a big hydroelectric 
undertaking at Dolgarrog, some seven 
miles distant from Conway, in Wales, for 
aluminum production. The power station 
contains four Pelton-wheel turbines driv- 
ing Bruce-Peebles direct-current gener- 
ators of 1,000 kilowatts each and two 600- 
kilowatt motor-generators. There are al- 
together 125 aluminum furnaces whose 
output will aggregate 1,600 tons per an- 
num. The corporation has erected a 
second works at Wallsend, to which place 
it was attracted by the available cheap 
power supply of the Newcastle and Dur- 
ham companies. Here during 1908 it 
has started aluminum furnaces and works 
for the manufacture of carbon electrodes. 
That the company is at the moment of 





Developments on the 
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It is intended to equip an eighty-mile sec- 
tion of railroad from Magdeburg to Leip- 
zig, among others, for electric traction. 
In Bavaria, there will be used a number 
of lines centering at Munich, and three 
hydraulic plants are to furnish the power. 
Single-phase locomotives will probably be 
used on these lines. 

In Switzerland, the Seebach-Wettingen 
railroad line, of twelve miles length, in 
the district of Zurich, is now being op- 
erated entirely by electric trains for the 
passenger service. Single-phase locomo- 
tives are used here, of which two are 
equipped by the Oerlikon firm and one 
by the Siemens-Schuckert Company. A 
potential of 15,000 volts is used for the 
trolley wire without any difficulty. 
Owing to the success of the experiment, 
it is expected that the Federal govern- 
ment will apply the system to other lines, 
owing to the advantage which comes from 
the use of hydraulic-power. This is also 
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writing before the courts because of finan- 
cial difficulties need not be dwelt upon in 
this article beyond merely stating the 
fact. 

In concluding this review a few sundry 
matters may be alluded to briefly. 

The Institution of Electrical Engineers 
has bought for itself a home of its own, 
into which it will move during 1909. It 
has been decided that in future intending 
associate members shall submit to an ex- 
amination. The secretary of the Institu- 
tion of Electrical Engineers, G. C. Lloyd, 
is about to retire, having accepted the ap- 
pointment of secretary to the Iron and 
Steel Institute. The Conference on Units 
and Standards and the Electrotechnical 
Commission held their gatherings in Lon- 
don. The briefness of the remaining 
term of the National Telephone Company 
before it is taken over by the Government 
has raised a question in regard to new 
business, the company naturally, being un- 
willing to incur more capital expenditure 
than is absolutely necessary until it knows 
that such expenditure is to he treated 
fairly when the time of transfer comes. 
As a slight indication of the increased ap- 
preciation of the necessity for more well- 
equipped electrical educational labora- 
tories may be mentioned a grant of $110,- 
000 by the Drapers’ Company for an elec- 
trical laboratory to be established at Ox- 
ford University. 


Continent. 


the cause of the activity which we find in 
Sweden at the present time. Experiments 
on the Stockholm-Jarfva section have been 
carried on until single-phase locomotives 
or motor cars, using the Westinghouse, 
Siemens - Schuckert and the Allgemeine 
systems. The Italian Government has re- 
cently voted a credit of $14,000,000 for 
the purpose of making improvements upon 
some of the principal electric railroads of 
the country. It is now proposed to carry 
on some extensive electric traction enter- 
prises in this country, and one of these 
will be the high-speed line from Rome to 
Naples, for which the state has granted 
the rights to a syndicate of French and 
Belgian capitalists. It is proposed to 
cover the 120 miles distance in two hours. 
An entirely new track will be laid for the 
railroad. Work will soon be commenced 
on the equipment of a section of the 
double-track road from Milan to Genoa. 
An electric line is also to be run from 
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Naples to Pompeii, and a syndicate has 
been formed for constructing an extensive 
system of subway lines in Naples and the 
suburbs. We should also mention the new 
Loetschberg railroad and tunnel in 
Switzerland. The line will connect the 
Simplon with the northern part of the 
country, and costs $15,000,000. It is to 
use electric locomotives. In Paris, the 
Metropolitan Subway work is actively ear- 
ried on, and in a few years the city will 
have about sixty miles of subway. 
HYDROELECTRIC DEVELOPMENTS. 

One of the most recent of the hydranlic 
plants to be erected on the Continent is 
the station which is located in the south- 
ern part of Switzerland, at Brusio, near 
the Italian frontier. It uses the water of 
the Poschiavo Lake, which lies in a 
mountainous district, and in this way it 
develops about 40,000 horsepower. [he 
turbine plant will have twelve turbines 
and three-phase Alioth alternator groups 
of 3,000 horsepower each. 

The new plant which supplies the city 
ef Seville with current over a distance of 
seventy-five miles is also worthy of note 
from the high voltage which is used on 
the power line, this being 52,000 volts. 

The Brillanne hydraulic plant repre- 
sents the most recent progress in the way 
of waterpower developments in France, 
and it has been added to the system of 
power lines and stations which is located 
in the Mediterranean Alps region. 

Owing to the large amount of water- 


power which is to be developed in Sweden 


and Norway, there is considerable activity 
in these countries, and they will soon 
rank among the foremost on the Continent 
in this field. As an example, we may cite 
the new plant on the Falls of the Gotha 
River, in Sweden, which is to give about 
50,000 horsepower with the present outfit 
of 10,000-horsepower turbo-alternators. 
The entire stream, however, is said to be 
able to furnish 200,000 horsepower. The 
new plant at Svilgfoss, in Norway, util- 
izes 41,000 horsepower, and the plant at 
Kykkelsrud, on the Glommen River, is 
somewhat larger. About 120,000 horse- 
power will be secured from the new plant 
en the Skien River, using Lake Mjosvand 
as a reservoir. 

Paris is seeking to secure a supply of 
current from the Rhone River, but as the 
distance is over 250 miles, the problem 
will be a. difficult one to solve. According 
to M. Blondel’s project, the turbine plant 
is to be erected not far from Geneva, near 
the present Chévres plant, and upon 
French territory. He is planning a 


power line which is to work upon 120,000 
volts, using the high-tension direct-cur- 
rent series system, such as is employed 
on the St. Maurice-Lausanne power lne. 

One of the largest plants in Switzerland 
will be the new hydraulic station of Lau- 
fenberg, which will use the power of the 
Rhine. It will be installed by a syndi- 
cate, which includes the Felten-Guil- 
leaume-Lahmeyer firm of Miilheim, and 
the Swiss Compressed Air and Electric 
Company. It is expected to secure at 
least 50,000 horsepower from the Rhine 
by the present plant, and the outlay is 
figured at $4,000,000. 

STEAM POWER PLANTS. 

Owing to a recent increase, the jight 
and power station at Essen, Germany, is 
one of the largest steam plants on the Con- 
tinent. A considerable part of the pres- 
ent outfit consists of large steam-turbine 
groups. In the first place, the station had 
a horizontal engine and alternator, but 
rater on it added three steam-turbine units 
of 5,000 horsepower each. The present 
increase includes four Brown-Boveri steam 
turbines of like capacity, as well as a 
Zoelly turbine built by the Siemens- 
Schuckert firm. 

No doubt the largest steam-turbine 
plant on the Continent is the St. Denis 
station in the suburbs of Paris. Since 
our last description, it has been increased 
to 60,000 horsepower, and now contains 
ten steam turbines and three-phase alter- 
nator units of 6,000 kilowatts, on the 
Brown-Boveri system. A good part of the 
current is used on the Paris subway and 
also for lighting. It is intended to make 
an increase in the city light and power 
station of Cologne, and the municipality 
has advertised for bids for four steam 
turbines of 3,000 horsepower each, with 
their accessories. The estimated cost of 
the increase is $500,000. 

The new Zoelly turbine is to be used 
in the Breslau central station, and an al- 
ternator group of this kind is soon to be 
installed in the plant, rated at 3,000 
horsepower. 

ELECTROCHEMISTRY. 

At Martigny there has been recently 
erected a 15,000-horsepower plant which 
is used exclusively for electrochemical 
purposes. A part of it is emploved in a 
neighboring establishment, while the re- 
mainder is sent over a power line to a 
second plant which is owned by the same 
firm, the Swiss Nitrous Products Com- 
pany. A good part of the output of these 
factories consists, in fact, of nitrous prod- 
ucts obtained by the fixation of atmos- 
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pheric nitrogen. This latter branch of 
the industry has taken a considerable de- 
velopment during the present year. The 
cyanamide factory which is erected at 
Piano d’Orte, in Italy, started with an 
output of 4,000 tons a year, but has now 
increased this to 10,000 tons, and another 
works is being erected at Terne, while a 
second factory is in construction in the 
Aosta Valley, at San Michel. The French 
Nitrous Products Company is operating a 
works at Notre Dame de Briancon, which 
has an output of 4,000 tons annually. In 
Germany, the plants at Westeregeln and 
Briihl are producing 10,000 tons yearly, 
while the Bavarian factory at Alz Fluss 
is turning out 15,000 tons. 

The Nottoden works on the Svilgfoss 
obtains nitrate of calcium by the fixation 
of atmospheric nitrogen upon lime, and, 
owing to a recent increase in the plant, it 
now has thirty-two large furnaces of 1,000 
horsepower each, with nine absorption 
towers eighty feet high, built of granite. 
The annual yield is 20,000 tons per an- 
num, representing a value of $1,000,000. 
For the current there are used 40,000 
horsepower in turbine groups. The alumi- 
num industry is on the increase in dif- 
ferent countries, and we remark the new 
plant of the Societa Italiana at Rome, 
which is now using three furnaces for this 
purpose. Copper refining by the electric 
process is carried on very successfully in 
Russia in two different plants, one located 
at Kalakant, and a second at Moscow. 
There is also a similar plant at St. Peters- 
burg. Copper is extracted from the ore 
at the mines of Mendianke by the 
Laschinsky method. 

TELEGRAPHY AND TELEPHONY. 

As regards telegraph and telephone op- 
erations, one of the principal events of 
the year was the disastrous fire at the 
Paris telephone exchange. Very little of 
the material could be saved, and the loss 
is estimated at $5,000,000. The central 
exchange had multiple boards for 19,000 
subscribers, which is nearly one-half the 
total number in the city. A temporary 
shed alongside the burned building is now 
erected, and every effort is being made to 
have a new multiple board installed at 
an early date, as business suffers much 
at present from the loss of the telephone. 

The telephone rates from Paris to Lon- 
don are to be reduced one-half, according 
to an agreement between the two adminis- 
trations. It will be necessary to double 
the number of cables in order to carry this 
out, as the four cabies which are now laid 
will not meet the demands. It is ex- 
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pected that there will be a great increase 
in the number of messages, and at present 
these average 240 per day between Paris 
and London. Two of the new cables are 
being made in France and two in Eng- 
land. The exchange reecntly erected at 
Hamburg is designed to replace the six 
smaller exchanges in the city. At last 
accounts, the number of subscribers was 
27,000, so that a large capacity was 
needed. The present exchange is_ built 
for a capacity of 80,000 subscribers. 

At Budapest was held the first interna- 
tional congress of telegraphs and tele- 
phones, and this had been long desired, 
in order to settle a number of important 
questions. During the congress there 
were read many technical papers of great 
interest. The French, English and Swiss 
telegraph administrations recently came to 
an agreement regarding the use of the 
Baudot quadruplex system upon the 
Paris-Zurich and Zurich-London telegraph 
lines. At the same time, and upon the 
same wire, it is possible to send two mes- 
sages from Zurich to Paris and two from 
Zurich to London, sending 6,000 words an 
hour. According to an understanding 
between Germany and Switzerland and 
also between France and Switzerland, it 
is possible for subscribers to secure night 
rates for telephone conversations over the 
international lines between these coun- 
tries, the tariff being one-half the day 
rates. On the Paris-Rome lines it is now 
possible to telegraph beforehand so as to 
make an appointment for telephone con- 
versation with any desired individual at 
a stated time. 


Fortunate, indeed, is the age or indus- 
try in which men have been found who 
can stand the hard knocks of long experi- 
ence and with faces forward can discount 
tribulation and indicate the path of wider 
opportunity out of the narrow way of 
business restriction. The contributions 
which follow will be found full of en- 
couragement—not that this is needed, but 
because they indicate that “we are on the 
up-grade and steadily climbing.” 

H. M. BYLLESBY & COMPANY, 
CHICAGO, 

“TY think the most marked advance 
connected with electrical developments in 
the past year has been the magnificent 
way in which the electrical securities (1 


WIRELESS TELEGRAPIY. 

Considerable progress has been made 
during the year in the way of radio- 
telegraphy, as the Berlin congress recom- 
mended that we should call it. One 
of the most noteworthy features is the 
erection of the new plant at the Eiffel 
Tower, and owing to the great height of 
the tower, 300 metres, it is likely that 
Paris will take the lead in the way of 
long-distance messages. Even with the 
very small power that is used at present, 
messages can be taken from Morocco and 
Tunis without any trouble. When the 
high-power station is finished, one of the 
first trials will be made between the 
Tower and New York. The station itself 
is placed entirely underground in order 
to suppress the noise of the explosive 
sparks as well as to keep the messages 
from being heard from the outside. 
“The Nauen station in Germany has 
heen making some long-distance experi- 
ments of late, and could cover an excep- 
tionally long range at sea. It signaled 
to the steamship Cape Blanco when sail- 
ing to Buenos Ayres, and could continue 
this when, the vessel had reached the 
island of Teneriffe, which is eight days’ 
sail from Hamburg and 2,300 miles away. 

The French Government is building a 
number of new coast stations, one lying 
at Saintes-Maries, near Marseilles, and a 
second opposite Algiers at Fort de Eau. 
Two new stations are planned, one at 
Nice and another at Cape Corse, in the 
Mediterranean. There will be commercial 
stations, and it is also erecting the mili- 
tary posts of Toulon, Lorient, St. Mat- 


The Outlook for 1909. 


mean, of course, principally the securities 
of electric-light, street-railway, water- 
power and similar companies) have held 
up during the financial disturbances, and 
the fact that today, as a general rule, they 
are occupying a more dignified position 
and stand in a stronger position before 
the public than ever before, and their rec- 
ord during the recent financial disturb- 
ances as compared with any other class of 
securities is most creditable, as in all an- 
alyses, electrical or any other develop- 
ments depend upon the faith which the 
investing public have in their securities. 
“T believe that the high standing now 
enjoyed by such properties indicates a far 
greater advance in the future than has 
ever been the case in the past. 
“H. M. ByuiesBy, President.” 
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thieu and four others. For the Navy 
department there is a station in construc- 
tion at Ajaccio, Corsica. The Russian 
Government is planning to communicate 
between St. Petersburg and Vladivostok. 
WIRELESS TELEPHONY. 

In the field of wireless telephony we 
may mention the interest which was 
awakened on the Continent by Lee de 
Forest’s apparatus, and the tests which 
were made with it upon the Eiffel Tower 
by the French War Department. In the 
first trials, which were witnessed by a 
commission of army and navy officers, 
the instruments were set up at the Tower 
station and also in the suburbs of Paris 
at Villejuif, about seven miles off. The 
results were very good, and in a succeed- 
ing test the distance from Paris to Melun, 
thirty-six miles, was covered. Another 
series of trials was made at Marseilles, 
between the station of the Electrical Ex- 
position and the steamer Ile de France, 
which was cruising in the Mediterranean. 
The results were good in all these cases. 

The Tower was also used as the base 
of the experiments made by -Lieutenants 
Jeance and Colin. The tests are made 
under the direction of the Navy Depart- 
ment. In this they were very successful, 
as they could operate the system as far 
as Dieppe, on the Channel Coast, at sixty- 
five miles distance. At present M. Poul- 
sen is engaged in erecting a wireless tele- 
phone station at Lyngby. We should not 
omit to mention Signor Majorana’s ex- 
periments from the Monte Mario station 
near Rome. He was able to communicate 
with Anzio at a distance of forty miles. 


CHICAGO TELEPHONE 
CHICAGO, 

“The figures showing the sales by most 
of the electrical companies during presi- 
dential election years—1896, 1900, 1904 
and 1908—show a very considerable fall- 
ing off as compared with the preceding 
year. 

“They also show that the year fol- 
lowing the year in which the new presi- 
dent was elected there has been a very 
considerable improvement, and the sec- 
ond year after the presidential year, the 
sales have been very heavy. 

“There seems to be no reason why past 
experiences with reference to sales should 
not be repeated in the case of this presi- 
We have all the conditions 
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dential year. 


that go to make up prosperous times—in- 
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cluding good crops—plenty of money and 
low interest rates and a restored public 
confidence. There, therefore, seems to be 
no question but that the volume of busi- 
ness for 1909 will be very satisfactory. 
“B. E. Sunny, President.” 


THE PHILADELPHIA ELECTRIC COMPANY, 
PHILADELPHIA, 





“As regards the outlook of the central- 
station industry during the year 1909, all 
indications point toward a very good busi- 
ness year. While 1908 showed less use 
per unit connected, yet the new business 
secured and which will enter into 1909 
figures is very gratifying, when consid- 
ered in conjunction with the general de- 
pression throughout the country. The 
retailer and the jobber, to a very great 
extent, relied upon the stock on hand, 
hence the diminution of orders received 
hy the manufacturer caused a general de- 
pression in the manufacturing business, 
thereby affecting the output, for solely 
power purposes, of all central-station com- 
panies, 

“Prospects for 1909, showing a return 
to normal business conditions, and the 
many inquiries received during the past 
few months, together with the educational 
work that has been done during the en- 
lire year, would indicate that during the 
coming year the demand for central-sta- 
tion power will be exceedingly large. 

“From the lighting standpoint, the in- 
troduction of the various high-efficiency 
lamps, and the offering of them to the 
public, will undoubtedly create an in- 
creased use of electricity by present cus- 
tomers and an increased demand by the 
public at large. The educational work 
which has also been done in the way of 
teaching the public the value of correct 
lighting methods will further have an 
effect which will undoubtedly be evidenced 
during the coming year. 

“J. B. McCatt, President.” 





NEW YORK EDISON COMPANY, 
NEW YORK, N. Y. 

“Present indications all point to con- 
tinued industrial improvement for the 
new year. The panic of 1907 resulted in 
great reduction in consumption and cor- 
respondingly in production, while in 
every direction the stoppage of new, and 
the curtailment of existing, enterprises 
was the general rule. This period of 
panie and adjustment has happily passed ; 
we are on the up-grade and steadily 
climbing. i 

“Complete restoration to normal con- 
ditions required as a first step the re- 


establishment of general confidence in the 
securities and financial institutions of the 
country. Next to this it was necessary 
that our political issues should be settled 
and this has been done satisfactorily by 
an overwhelming majority. International 
peace and, with a few minor exceptions, 
industrial peace seem assured, and the 
political and economic questions before us 
promise wise and conservative adjustment. 

“Nothing now appears on the horizon 
of the near future to cause the fear of in- 
dustrial disturbance from any source. The 
‘muck rake’ has passed into history. That 
there was some bad must be admitted; 
that there has been much of good also 
claims recognition. Whether the correc- 
tional methods employed in high places 
were of the best may always remain un- 
settled. But the general tendency is to 
place the disagreeable past where it be- 
longs and look toward the future in 
which there is everything of hopeful 
promise. 

“The world has never been better than 
today. History fails to show that busi- 
ness and political morality were ever on 
a higher plane. Public opinion itself has 
gone forward in leaps and bounds, and 
for the common good promises to be even 
more controlling than in the past, in the 
days to come. ; 

“We are becoming familiar with ‘and 
adapting ourselves to business methods 
conducted on a larger and newer order. 
It is a change that in some respects bears 
analogy to the change from hand to ma- 
chine labor of past years. Combinations 
of capital and labor are more widely ap- 
proved. That they are not necessarily 
bad or harmful, but are probably essential 
to industrial progress, is receiving wider 
recognition. The larger belief of today 
seems to be that these combinations are 
or can be instruments of great good. 

“The better understanding between cap- 
ital and labor is another hopeful sign of 
the times. The willingness to get to- 
gether and of one side to recognize the 
rights and responsibilities of the other is 
much accomplished in the right direction. 
The tendency to settle all differences be- 
tween men and organizations of men by 
peaceful rather than warlike methods is 
but a part of modern moral and industrial 
progress. 

“One cannot but believe that the new 
year marks a new era of industry and 
prosperity. May it be an encouraging, 
successful and happy New Year through- 
cut the land. 

“ARTHUR WILLIAMS, General Inspector. 
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EDISON ELECTRIC ILLUMINATING CUM- 
PANY, OF BROOKLYN. 
BROOKLYN, N, Y, 

“T do not hesitate to say, in a word, 
that I am expecting a year of continued 
progress so far as our company is con- 
cerned, with increased earnings over those 
of any preceding year, and I believe that 
the business situation generally through- 
out the country is healthy and offers 
promise of increased prosperity. 

“W. W. Freeman, Vice-President.” 


CROCKER-WHEELER COMPANY, 
AMPERE, N. J. 

“Tt is not reasonable to expect that 
business will immediately return to nor- 
mal merely because the outlook at the 
present time is bright. A complete re- 
sumption of business cannot occur rapidly, 
and it may be months before conditions in 
the business world are what they were be- 
fore the financial panic of a year ago. 
However, every feature of the situation 
is favorable at the present time. Fac- 
tories are starting up, more men are being 
employed, and there is a better market 
than there has been for fourteen months 
for all kinds of machinery. I am looking 
forward, during 1909, to a complete re- 
covery, and more and better business than 
we have vet had. 

“S. S. WHEELER, President.” 


WESTERN ELECTRIC COMPANY, 
NEW YORK, 

“Since the early summer of 1908 busi- 
ness has been steadily increasing, not by 
leaps and bounds, but by small incre- 
ments which have shown, however, that 
the increase in business was on a substan- 
tial basis. 

“This increase has come from all our 
various classes of customers—telephone, 
central station, large industrial plants 
and contractors. We look forward, in the 
year 1909, to a continuance of this slow 
but healthy growth in our business. 

“We think that business in general will 
improve, which must mean that business 
in connection with the use of electricity 
will grow at a more rapid rate, as there 
is still a large amount of educational work 
to be done in acquainting people with the 
advantages of the telephone, electric iight 
and power. This work we have been do- 
ing, and will continue to do on a broader 
scale than ever before, through an adver- 
tising campaign which will stimulate our 
business and also the business of central 
stations and telephone companies. 

“In large industrial enterprises the iast 
year has been one of pronounced economy 
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in maintenance and absolute lack of ex- 
tension. Work under both of these head- 
ings is now being considered, and in many 
eases definite plans have already been 
formed for their execution. New projects 
better and more 
favorable hearing on the part of financial 
interests, and many new projects that 
have been held up will be actively under- 
taken this year. 

“The building activity in the past few 
months has shown a larger increase which, 
of course, must mean a large sale for sup- 
plies and electrical devices and, therefore, 
must mean an increase in the load of 
central stations and in the traffic of the 
telephone companies. 

“Our conclusion is, therefore, that we 
look forward in 1909 to an increased 
business along all lines. 

GERALD Swore, Gen. Sales Mgr.” 


are also receiving a 





HOLOPHANE COMPANY, 
NEW YORK, N. Y. 

“With the possible exception of the 
year 1906, the year 1909 ought to be the 
greatest in the history of the industry. 
Probably in certain large undertakings 
there may be more or less delay in taking 
them up, but it is probable that even 
these large undertakings will be financed 
without much difficulty and that con- 
sequently the electrical industry on the 
whole should advance rapidly. What will 
do probably more than anything else to 
boom the electrical industry is the present 
attitude taken by the central station. 
The spirit of co-operation between the 
central station and its customers is now 
so common as to excite almost no com- 
ment, and this has done a great deal to- 
ward building up the electrical field, re- 
sulting in business for all the different 
branches of the trade. This is especially 
true in the lighting field, where the in- 
troduction of the tungsten lamp has neces- 
sitated not only a change in lamp but 
also in glassware and fixtures. While it 
is true that in a number of cases the con- 
sumption of current is less, in a majority 
of cases the customer prefers to have a 
greater amount of illumination rather 
than reduction of his current bill. In the 
lighting branch of the electrical industry, 
the vear 1909 should be much larger than 
any other year in the past; not even ex- 
cepting the year 1906. 

“V. R. Lanstneu, General Manager.” 





ELECTRIC APPLIANCE COMPANY, . 
CHICAGO, ! 
“T consider the outlook, for next year 
in the electrical business distinctly favor- 


able. We are already enjoying the begin- 
ning of returning prosperity, and I believe 
this will continue gaining in volume dur- 
ing next year until by next fall business 
should be back very close to normal. Un- 
less something very unforeseen and un- 
looked-for occurs, I believe we have sev- 
eral prosperous years ahead of us in the 
electrical supply business that will surpass 
anything that we have hitherto reached. 
“Taos. I. Stacty, Sec.-Treas. 
i ese 
The Manhattan Bridge. 

Work on the Manhattan Bridge, the 
third great suspension structure to span 
the East River at New York, is being 
pushed vigorously, the cables which will 
support the main span now being com- 
pleted. 

The main span is to be 1,470 feet iong 
and will be hung from the cables by means 
of one-and-three-fourths-inch diameter 
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The greatest load which can occur on one 
of the suspender ropes under the worst 
condition of loading on the bridge is 50,- 
000 pounds, so that there is a factor of 
safety of more than five in the suspenders 
and sockets. The wire cables which will 
support the heavy loads coming upon the 
suspender ropes are also designed to carry 
much more than the actual weight of the 
loaded span. 

There are four cables, each of which is 
made of 9,472 No. 6 high-strength Roe- 
bling wires, laid parallel with each 
other. The completed cables, which are 
twenty-and-three-fourths inches in diam- 
eter, are carried over the tops of the steel 
towers, the centers of the cables at the 
top of the towers being 321.4 feet above 
high water. The ends of the cables are 
anchored in masonry abutments on the 
shore. 

The new bridge will be 120 feet wide 








NEW 


galvanized wire rope, there being two sus- 
pender ropes at each panel point of each 
cable. The panel points are 17.85 feet 
apart. The suspended span is attached 
to the ropes by means of steel casings, 
socketed to the rope ends and threaded on 
the outside for five-and-one-quarter-inch 
nuts. These ropes were made by John A. 
Roebling’s Sons Company, and samples 
have been recently tested to destruction 
at the company’s works, at Trenton. 

The tests were made under the direction 
of the Bridge Department of the city of 
New York, in the presence of Mayor Mc 
Clellan and other municipal officials, rep- 
resentatives of the Carbon Steel Company 
and the Glyndon Construction Company 
also being in attendance. Three pieces of 
the one-and-three-fourths-inch socketed 
suspender rope were broken. In each in- 
stance the socket developed greater 
strength than the suspender rope, the lat- 
ter breaking at 287,000 pounds, 288,600 
pounds and 290,000 pounds, respectively. 








MANHATTAN BRIDGE BETWEEN NEW YORK AND BROOKLYN. 


and will have an extreme length between 

terminals of 4,800 feet. 

eoe 

Tenth Annual Dinner of the Olympic 
Club. 

The tenth annual dinner of the Olym- 
pic Club, of New York city, was held in 
Shanley’s Roman Court, New York city, 
on the evening of December 21. An ex- 
cellent menu was discussed, and a fine 
entertainment programme, including ten 
numbers, was enjoyed by those present. 
The dinner and entertainment committee 
included James Kempster, George W. 
Miller, Cyrus 0. Baker and Fred E. 
Knapp. James Kempster was elected 
president of the club in the place of Re- 
tiring-President Knapp. 

Among the other celebrities present 
were Belvidere Brooks, F. J.. Sherrer, 
M. R. Cockey, Charles H. Usher, J. B. 
Van Every, C. W. Price, E. A. Colby, 
George F. Porter, C. W. Baker, C. A. 
Schieren, Jr., and John H. Eastwood. . 
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The New Power Plant of Pacific Mills. 


Steam Turbine-Generator Installation at Lawrence, Mass., Mills for the Manufacture of Textile Goods. 


With the natural increase in the size 
of the plant, the increase in machinery 
speeds requiring additional power, and 
the ever-increasing demand for steam for 
manufacturing purposes, the reorganiza- 
tion of the entire plant of the Pacific 
Mills, Lawrenc>, Mass., was necessary. 

The new power plant, designed by 
Charles T. Main, mill engineer and archi- 
tect, of Boston, Mass., is the beginning 
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STEAM TURBINE-GENERATOR ROOM 


of this reorganization on a comprehensive 
basis. Some idea of the magnitude of 
this plant and the power necessary to run 
it may be formed when it is considered 
that there is a cotton department with 
180,000 spindles and 6,717 looms; a 
worsted department of 53,064 worsted 
spindles and 2,650 looms, and a print 
works with twenty-seven printing ma- 
chines. Heretofore energy has been sup- 





plied from several sets of waterwheels, in- 
dependent boiler plants and engines lo- 
cated in various departments. 

The new station consists of a coal 
pocket close to the steam railroad tracks, 
a boiler room and turbine-generator room 
arranged in the progressive order named. 
The present machinery equipment is for 
3,000 horsepower, with building space to 
accommodate a large increase. 





The main building, comprising turbine- 
generator room seventy-eight feet six 
inches by 125 feet five inches, and a boiler 
room eighty-six feet eight inches by 142 
feet, is built of brick with granite and 
terra cotta trimmings, with concrete roof 
and floors. The entire framing is of steel, 
including floor beams and roof trusses. 
The boiler room floor is on the level of 
the turbine room basement and yard. 


The boiler room, of one story, has two 
rows of columns spaced on seventeen-foot 
bays, the area between them being used 
as a firing floor, the boilers occupying the 
space between the columns and walls. ‘The 
roof is covered by a metal frame skylight 
between the two rows of columns, the 
eaves of which are high enough above the 
main roof to accommodate a row of metal 
ventilating louvres which can be oper- 


+0006 6 6004 € 


OF PACIFIC MILLS, LAWRENCE, MASS. 


ated from the boiler room floor. The roof 
of both the turbine and boiler rooms is 
composed of reinforced cinder concrete 
covered with plastic slate. The chimney 
is 200 feet high and nine feet in diameter 
inside the core, the latter extending to the 
entire height of the chimney. The core 
and the shell, both of red brick, are cov- 
ered with a cast-iron cap made so that 
the core is perfectly free to expand. 
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The coal pocket is 209 feet six inches 
by fifty-two feet by twenty feet deep from 
the trestle from which the coal is dumped, 
the floor lying ten feet below that of the 
yard level. The retaining walls are of 
reinforced concrete, while above them the 
plain walls are of cement plaster and ex- 
panded metal and steel framing. The 
roof is of wood covered with slate, sup- 
ported by steel trusses and steel columns 
between walls. Lighting is accomplished 
by skylights in the roof, and ventilation by 
louvres in the side walls and a monitor 
in the roof. 

The turbine room, twenty-five feet high 
under roof trusses, affords a well-lighted, 
easily ventilated power room. The floor, 
of reinforced concrete supported on steel 
beams fourteen feet above the boiler room 
floor and ground level, provides a base- 
ment containing the auxiliaries and other 
equipment. In the space between the two 
rows of columns, spaced forty-four-foot 
centres on seventeen-foot bays, are located 
the main units. To avoid any possibility 
of transmitting vibration from the ma- 
chinery to the building the turbine foun- 
dations and floor are built entirely sepa- 
rate. Between the east columns and wall 
are the small engine units and exciters, 
while between the west row of columns 
and the corresponding wall is located the 
switchboard. The main generator space 
is served by a fifteen-ton crane and the 
space for the exciters by a five-ton crane, 
both being hand operated. 

On account of the character of the 
ground it was necessary to carry all of 
the buildings on piles. For this purpose 
concrete piles sixteen inches in diameter 
were used, making it possible to carry 
the depth of footing course only below the 
frost line instead of down to waterline 
as would have been the case had wooden 
piles been used. All foundations are of 
concrete. 

Coal is handled from the pocket by a 
Whiting Foundry and Equipment Com- 
pany single-track trolley with a grab 
bucket. In the coal pocket there are two 
lines of track, supported on each side of 
the trestle, the trestle being supported 
from the roof trusses. Outside the pocket 
near the boiler room these two lines unite 
and the single line of track is carried 
down over the centre of the firing floor in 
front of the boilers. 

The present boiler installation includes 
twelve horizontal return tubular boilers 
built by the Bigelow Company, arranged 
in batteries of four each. Space for a 
similar equipment has been provided on 


the opposite side of the boiler room with 
a similar chimney. Each boiler has an 
overhanging front. They are seventy-two 
inches in diameter and contain ninety- 
two tubes, three-and-one-half inches diam- 
eter and twenty feet long. The boilers 
are suspended by lugs and bolts from I- 
beams carried on columns entirely inde- 
pendent of the settings. The latter are 
of red brick lined throughout with fire 
brick. New England roller gates are 
used. A steel flue with damper regulator 
conveys the products of combustion to the 
chimney. A Foster superheater is mounted 
in the rear of each boiler setting, giving 
steam superheated about 125 degrees 
Fahrenheit. Boiler pressure is about 150 
pounds per square inch. 

On the generator floor are three 750- 
kilowatt Allis-Chalmers-Parsons turbine 
units, delivering sixty-cycle current at a 
pressure of 2,300 volts; a seventy-five- 
kilowatt engine-driven alternator capable 
of running in parallel with the above; a 
fifty-kilowatt steam-driven and a fifty- 
five-kilowatt motor-driven exciter and a 
twelve-panel switchboard. There is plenty 
of room for a duplicate of this equipment. 

The turbines, designed to run at 1,800 
revolutions per minute, are of the three- 
stage type. Each is equipped with an 
automatic overload and safety stop valves 
and centrifugal governor. The generators 
are of the revolving-field enclosed type 
with forced ventilation. The air for this 
is sucked in by the rotating field through 
a duct leading to an air-shaft opening 
near the roof. This insures a supply of 
clean cool air. Each turbine unit is fur- 
nished with oil by an oil pump mounted 
on its frame and gear driven from the 
shaft. At starting, oil is supplied by an 
auxiliary steam-driven oil pump. All 
auxiliary apparatus for the turbines in- 
cluding two 1,000-gallon Underwriter fire 
pumps is located in the basement. The 
boilers are fed by two 12x8x14 inch 
feed pumps in connection with a 3,000 
horsepower closed feed water heater. Two 
of the turbines are equipped with War- 
ren jet condensers having twin double- 
acting steam-driven air pumps. The third 
has a turbo-jet condenser set built by the 
Allis-Chalmers Company. This consists 
of a jet condenser directly beneath the 
exhaust nozzle of the turbine. Water is 
supplied to this by a three-lobe cycloidal 
pump driven by a small steam engine. 
Adjustable spray nozzles are fitted to all 
the condensers. 

At present the switchboard provides two 
panels for the direct-current side of the 
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exciters and one for the auto-starter for 
the motor side of one exciter; four panels 
for the alternating-current generators, 
each being fitted with a voltmeter, am- 
meter, a recording and an indicating watt- 
meter, one three-phase single-throw non- 
automatic, hand-operated oil switch; a 
total-load panel with polyphase indicat- 
ing wattmeter, Chapman voltage regula- 
tor, a three-phase ground detector, and a 
power-factor meter; and four feeder pan- 
els, each with an automatic hand-operated 
remote-control three-pole single-throw oil 
switch and a wattmeter for each feeder 
circuit, all with the necessary acces- 
sories. On a swinging bracket at 
the exciter end of the board are 
the exciter, voltmeter and _ synchro- 
scope. The oil switches are mounted on 
the wall back of the board, with operating 
lever below the floor. The feeder leads 
are taken to the north end of the base- 
ment under the turbo-generator room, and 
there connected to the outside cables by 
switches. Machine and feeder leads are 
hung from the basement ceiling, while the 
rheostats are on the basement floor. 

The entire transmission system is car- 
ried under ground in a multiple duct of 
vitrified tile laid in concrete, all joints 
being wrapped with burlap soaked in 
cement. This ‘conduit has only two ducts 
arranged side by side throughout its 
length, so that each duct has at least one 
surface exposed to the surrounding earth, 
thus avoiding a reduction in the carrying 
capacity of any cable, due to poor radia- 
tion. The underground system elimi- 
nates the use of all lightning protection. 
The cables for the present installation are 
of the three-conductor, stranded-copper 
type, insulated with varnished cambric 
and protected by a lead sheath. The in- 
sulation is for a working pressure of 5,000 
volts. Two sizes of cables, one circuit 
being of four 0000 cables, one of three 
000 cables, and one of two 000 cables, are 
used. Manholes are spaced on about 300- 
foot centres. Racks are formed in the 
sides of these by projections of the brick 
from the inside of the walls. They have 
concrete bottoms, brick sides and concrete 
tops closed by cast-iron covers. 

The steam after leaving the boilers 
passes to the superheater and _ thence 
through a four-inch nozzle with two 
valves and a bleeder into a ten-inch steel 
header, below the level of the turbine 
room floor and in the boiler room. Two 
long bends between superheater and 
header provide for expansion. The header 
in addition is supported by balaneed 
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jevers hung from the roof trusses in or- 
der to make it as flexible as possible. The 
turbines and auxiliaries are fed directly 
from the header, the former being pro- 
yided with valves at the header and steam 
chests. while the latter are fed from the 
By-pass valves di- 
All possi- 


header at two places. 
vide the header into sections. 











This cistern furnishes water for the con- 
densers, feed and air pumps. 
is made for use of city water for either 
the feed water or fire pumps, although 


Provision 


nominally the former takes water from 
the overflow pipe from the condensers, any 
excess being returned to the river at a 
point below the intake to the cistern. It 
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supplies the boilers for night use. ‘The 
Holly drip system is used on the high- 
pressure steam piping, and the drip is 
taken care of in the low-pressure system 
by means of traps. 
NEW INSTALLATION. 

Through the office of Chas. T. Main, 

the designing engineer, the Pacific Mills 














125 0 
SS Ga — SR —————— i t+ tf by is on att —— J he 5 
Sin sbi cae = i oe mat SS | > SS " E I SS wy 
17'0 —-= 17'0" 17°0' 17'0" 17'0" 20'0"- + 
Switchvaara il 
Turbine Room Uy 
Floor Gr. 62.00 | | 
2 ts | 
S5 
az 
} ren rss @® i" 
ss ‘a i 
23 i} 
25 | & 
2 } © 
i oo ‘_— 
| De . 
fio! @ 
[ > 2 Ps > { 
Three 750 K.W. Turbine driven Alternators 
: iH 196 Pressed Stee! Doubie Door ne: 
SS : 75 K.W Fate pete SN 
Ci N i Enqine driven Alternator 56 K.W. Motor driven Exciter | --—=S t 
z Glass floor light tH (- == in / ‘ 
~ J } | 6'o'-|| = foal - 
. e Toilet Room | le | \f ; 
- ~- 
ay! 4 iS 5h) “50 K.W. ‘Future Exciters i as 
nS | = 3 tt Engine driven Exciter - F a 
170" 2 Mm oh i= | ~ 10 K.W. ; 
os —_ - ~ I ~ u y = tL ri ay | ~ Faw | - . 
- \Fire Door Pressed Steel Single Door 
= 
3 
| v ° 
| ° 
2 
5 
of o = 3 
' i) 
| ny 
ne Pete Seen te ee ' 1 ' ' ' 1 . 
¥. James 8. Clow & Sons’ e 
e Extra 4eavy cesspool Ay 
< 3 
Sy ¢ ™ 
a Boiler Hcuse i — Ash Scale, = 
%. , 4 C. 1. Soil Pipe “ | a) 
x of Soh © 
2 = x 
oe 
> 
’ roe eats Diss an has pane a% tn? rast 
* 170 170 “ 170 170 170 170 \ “ 170 --» 200 
eo 
’ 
1 { =a ' 7 — 1 1 S| 
| 
1 | 
\ « Future Boilers 
it 
it 7k - 
i 1 ! < 
| ee eee 
| i u 2. a Tw 
! C. |. caver for blow-off trench iS) ‘ 
| us = es : ee: a = oes i 
EE SS ions = SS SY SSS ’ 


140" 





FLOOR PLAN OF THE NEW POWER PLANT OF THE PACIFIC MILLS, LAWRENCE, MASS. 


bie expansion of steam piping is amply 
taken care of. 

The water supply is taken from the 
Merrimac River through a forty-eight- 
inch steel penstock provided with sluice 
gate and screens into a large concrete cis- 
tern under the west side of the turbine 
basement. The walls of this cistern form 
part of the building foundations, with 
bottom sufficiently low to insure an ample 
supply at the lowest river -water level. 


is also arranged so that the warm water 
from the condensers may be used for 
manufacturing purposes at the print 
works. The feed pumps ordinarily dis- 
charge through the heater into a seven- 
inch brass feed main in front of the 
boiler, from which the boilers are fed, 
but they may also be made to discharge 
directly into an iron feed main in case 
of accident to the regular feed pipe or 


feed water heater. A Hancock inspirator 


has recently placed orders for additional 
power house equipment as follows: With 
the Allis-Chalmers Company for a steam 
turbine with turbo-jet condenser and a 
generator of 3,250-kilowatt capacity and 
additional exciter and switchboard ap- 
paratus. With the Bigelow Company for 
iwelve additional horizontal return tubu- 
lar boilers, of practically the same size as 
those contained in the first installation, 
and to be supplied with superheaters. 
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THE CORONA EFFECT AND ITS IN- 
FLUENCE ON THE DESIGN OF 
HIGH - TENSION TRANSMISSION 
LINES.’ 


BY LAMAR LYNDON. 

The object of this paper is to collate 
all the existing data and from it deduce 
the conditions that affect the value of the 
maximum voltage which may be im- 
pressed on a transmission line having 
wires of a given diameter and distance 
apart, and, conversely, to show how the 
design of transmission lines for a given 
voltage will be influenced by these fac- 
tors. It furthermore is the intention to 
begin with fundamental considerations in 
order that each step may be clear. 

Up to about a year ago, the only form 
of line insulator available was ‘the well- 
known type of pin-supported insulator 
which depended for its power to oppose 
the flow of electricity under high voltages 
en several bells or petticoats that had the 
effect of greatly lengthening the distance 
from the wire to the insulator pin when 
measured along the surface of the insu- 
lator. These devices had been brought to 
a high state of perfection in the matter 
of desigr, the materials used and their 
treatment, but the voltage of transmission 
lines was limited by the ability of these 
insulators to withstand the high electro- 
motive forces impressed on them. In the 
case of deposits of dirt or soot, destructive 
arcing would take place, which would tend 
to short-circuit the system and destroy the 
line at that point. The art had reached 
a point beyond which it did not seem safe 
or expedient to increase the voltage, the 
limiting factor being the line insulators. 

About a year ago the suspended type 
of insulator made its appearance and is 
now being used, almost exclusively, for 
high-tension work. It consists of a dise 
of insulating material, generally porcelain, 
having a web around its outer rim, which 
web corresponds in its functions to the 
petticoats on the pin type of insulator. 
In the center of the disc are two semi- 
circular tunnels, through which loops of 
wire or cable are passed, interlinking with 
each other, but separated by the porcelain. 
With these insulators any desired voltage 
of line may be used, as they are suspended 
one below the other, and any desired num- 
ber may be placed in series, the voltage 
per disc being equal to the voltage of 
the line divided by the number of discs 





1Abstract of a paper read before the Phila- 
delphia Section of the American Institute of 
Electrical Engineers, on November 9, 1908. 


in series. The standard size of these discs 
is ten inches in diameter, and under ordi- 
nary conditions it requires about 60,000 
volts to spark from one suspension cable 
around to the other, over the surface of 
the insulator. A safe voltage therefore 
to impress upon each dise is 25,000 volts, 
which gives a factor of safety of two-and- 
one-half. With three dises in series %5,- 
000 volts is a safe operating voltage. 

Therefore, the question of insulation of 
the line is no longer the criterion for the 
voltage of transmission systems, and, un- 
less some other preventive phenomenon 
exists, there is no limit to the magnitude 
of the voltage which may be used for long- 
distance power transmission except that 
of transformer design. This would mean 
a complete revolution of all the commer- 
cial conditions which have hitherto ob- 
tained in the transmission of power. The 
delivery of power from Niagara to New 
York city would not be a mere scientific 
possibility, but would be commercially 
feasible. There is, however, another fac- 
tor which intervenes to limit the voltage 
of transmission lines and which now be- 
comes a criterion for the fixing of line 
potentials, and that is the corona effect. 
For this reason this phenomenon has 
therefore now become of practical com- 
mercial importance. 


PHENOMENON OF THE CORONA. 


When two conductors in the neighbor- 
hood of each other are charged with a very 
high potential, after a certain value of 
electrical pressure has been reached, a 
bluish glow surrounds the conductors, and 
this glow is distinctly visible in the dark. 
Coincidently with the appearance of this 
glow, loss of power begins. A further 
increase in electromotive force produces 
a brush discharge, which takes place, not 
from surface of the conductor, but from 
the external limits of the luminous en- 
velope surrounding the conductor. This 
brush discharge results in further aug- 
mentation of electrical losses and is usu- 
ally accompanied by a hissing or crack- 
ling noise. It is intermittent in charac- 
ter and is reddish-violet in color. The 
name “corona” has been given to the com- 
bined luminous manifestations of initial 
glow and subsequent brush discharge. 

If the electromotive force were carried 
still higher, the current would jump 
through the air from one conductor to the 
adjacent one, but in the case of wide sep- 
arations, such as are usual, this would 
require an electromotive force greater than 
anything either contemplated or neces- 
sary. In the case of arcing, the line is 
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short-circuited, and continued arcing 
would mean a cessation of power supply. 

Since the appearance of the corona and 
the brush discharge represent power 
losses which may be of considerable mag- 
nitude, it is desirable that the line be so 
proportioned and operated at such poten- 
tial as to avoid them, and this is particu- 
larly necessary in the case of transmission 
systems which supply only a small amount 
of power, because the energy loss due to 
the corona effect is independent of the 
energy transmitted over the line, being 
fixed by the voltage and not by the energy. 
Therefore, while the losses might repre- 
sent a small percentage of a large amount 
of power, they would be a large per- 
centage of a small amount. 

A proper investigation of this subject 
requires first a consideration of electro- 
static phenomena in general. 


ELECTROSTATIC PHENOMENA. 


As is well known, if two metallic plates 
be placed parallel to each other, but not 
in contact, the space between being filled 
with air or other non-conducting sub- 
stance, and an electromotive force be ap- 
plied to the two plates, a certain quantity 
of electricity will pass into the circuit, 
which, for a very brief period, will repre- 
sent actual current flow. This electricity 
which passes into the circuit is called 
“charge,” and the two plates, with the 
intervening dielectric, form a condenser. 
It will be noted that the current flow takes 
place in spite of the fact that the electric 
circuit appears to be discontinuous. Ac- 
cording to Maxwell’s theory, however, no 
electric circuit can be discontinuous. 

The application of an electromotive 
force to the plates produces a stress in the 
intervening dielectric, and causes a dis- 
placement of something in the dielectric, 
which displacement is opposed by the 
elastic forces that tend to maintain the 
constituent parts of the dielectric in 
equilibrium. This opposing elastic force 
is counter to the impressed electromotive 
force, and when the opposition to dis- 
placement is equal to the impressed elec- 
tromotive force, no current flow into the 
condenser takes place, but until this point 
is reached current flows into the con- 
denser, energy being stored in the dielec- 
tric. If the impressed electromotive force 
be removed from the circuit and the two 
plates joined together by wire, a mo- 
mentary current will flow in the direction 
opposite to that in which it flowed when 
the electromotive force was impressed on 
the plates. This reverse current of the 
condenser is simply the result of a return 
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of the dielectric constituents to their origi- 
nal condition of equilibrium; the elastic 
forces causing this return and the energy 
due to something in the medium having 
been stressed out of position, is given out 
as electrical energy. Obviously, the 
higher the electromotive force impressed 
on the plates the greater will be the stress 
set up in the dielectric. This condition 
holds, however, only up to a certain point. 
If too great an electromotive force be im- 
pressed on the plates, the elastic forces 
which oppose displacement will be over- 
come, the resistance of the air will be 
broken down, and the current will then 
flow continuously in the form of an arc 
from the positive to the negative plate. 
Also, on removal of the impressed elec- 
tromotive force and connection of the 
plates together, there will be no reverse 
current given out by the plates, for the 
reason that the air, having been broken 
down, has formed a conducting path over 
which the electrical energy stored in the 
dielectric may be discharged. 

Therefore, when two conductors form 
a condenser and are charged by the ap- 
plication of an electromotive force, the 
energy resides, not in the conductors them- 
selves, but in the intervening dielectric 
which lies between them. The potential 
drop measured along the air-path from 
one condenser plate to the opposite ons 
is equal to the voltage impressed on the 
plates. 

If a particle carrying unit charge be 
placed in the dielectric after the applica- 
tion of the electromotive force to the con- 
denser plates, it will be urged in a direc- 
tion from the positive to the negative 
plate, and the force with which it will 
tend to move will vary in intensity from 
point to point in the path. The direction 
of this force and its magnitude may be 
conveniently represented by lines passing 
from one plate to the other, their direc- 
tion being the direction in which a unit 
positive charge would travel and their 
density per unit area, measured perpen- 
dicularly to the path, being proportional 
at any point to the force which is ex- 
erted on a particle carrying a unit charge. 

These imaginary lines are termed the 
electrostatic field of force, and are in 
many respects analogous to the electro- 
magnetic field. The lines start from a 
conductor with a given density and emerge 
from the conductor in a direction normal 
to its surface. As they pass over to the 
cpposite conductor they spread apart, 
thereby decreasing the density per unit 
urea, and at some point between the two 
conductors they begin again to converge, 


the density becoming greater as they ap- 
proach the second conductor. Obviously, 
the stresses set up in the dielectric are not 
the same at different points in the path 
of the electrostatic lines, but are greatest 
where the forces are greatest, which is 
equivalent to saying that the stress on the 
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FIG. 1—ELECTROSTATIC DISTRIBUTION 
ABOUT A CURVED BODY. 


dielectric at any point is proportional to 
the density of the electrostatic lines at that 
point. The rate of change in potential 
from point to point along the air-path is 
called the “electrostatic gradient.” As the 
imaginary lines of electrostatic force from 
the surface of one charged conductor to 
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FIG. 2.—ELECTROSTATIC FIELD BETWEEN 
TWO CONDUCTORS. 


another are always perpendicular to the 
surfaces of the conductors from which 
they emerge, it follows that with conduct- 
ors which converge toward poitns or 
have a very small radius of curvature, the 
electrostatic lines of force are very close 
together at the points where they leave 





FIG. 3.—-REPRESENTATION OF 
PHENOMENA DURING PAR- 
TIAL RUPTURE. 


the conductors, the density at the con- 
ductor surfaces being inversely propor- 
tional to the radius of curvature. Fig. 1 
indicates how the distribution of electro- 
static lines on a body having a surface of 
variable curvature distribute themselves, 
and Fig. 2 shows the corresponding dis- 
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iribution of electrostatic lines from one 
cylindrical conductor to another (separated 
a distance not less than thirty times their 
diameter), the stress on the air between 
being always proportional to the density 
of electrostatic lines per unit area. 

Referring to the statement that when 
an electromotive force in excess of the 
resisting power of the atmosphere is ap- 
plied to an air condenser, rupture takes 
place, it does not follow that the rupture 
must extend from one plate to the other. 
If the electrostatic gradient is greatly 
concentrated over one section of the dis- 
tance between the two conductors, while 
over another portion of the path, the lines 
are more diffused, it is clear that the air 
may break down over that portion of the 
path where the forces are in excess of the 
resisting power of the air, while over the 
rest of the air path, the opposition of 
the air will be great enough to resist the 
power of the more diffused lines to rup- 
ture it. When partial rupture of the air 
surrounding a conductor takes place, the 
air is no longer an elastic opposing me- 
dium, but becomes conductive, and the 
electrostatic lines of force then emanate, 
not from the conductor surface, but from 
the exterior boundary of the conducting 
atmosphere. In other words, the diam- 
eter of the conductor, so far as the elec- 
trostatic phenomena are concerned, be- 
comes increased, and the condition of the 
electrostatic distribution is the same as if 
the conductor had been covered with me- 
tallie conducting material and its diam- 
eter thereby made greater. A high ohmic 
resistance appears, however, between the 
surface of the conductor and the outer 
surface of the conducting cylinder of air 
surrounding it. Electrically, the condi- 
tion is similar to that indicated in Fig. 3, 
in which A is the conductor, B a sur- 
rounding conducting tube, and x x x high 
resistances connecting the conductor and 
the tube. With this increase of diameter, 
the density of the electrostatic lines per 
unit area, at the surface of the conducting 
air, is less than the density at the surface 
of the conductor, as is obvious from the 
preceding statements. 

Although the more rapid the rate of 
curvature of a conductor, the denser are 
the electrostatic lines from its surface, this 
is only true when the conductor forms, by 
itself, one side of the condenser. If the 
conductor be one of a group and all the 
members of the group are in electrical 
contact with each other, and therefore at 
the same potential, as in the case of a 
cable made up of a number of wires laid 
together, the density of the electrostatic 
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lines will be proportional to the rate of 
curvature of the cable, and not to that of 
the individual conductors which form it. 


CORONA PHENOMENA. 


Experiments point to an ultimate resist- 
ing power of air between cylindrical sur- 
faces against breakdown, to be equivalent 
to a gradient of from 35,000 to 50,000 
volts maximum per inch length of path, 
depending on the diameter of the con- 
ductors. It is stated by certain investi- 
gators that the breakdown potential of air 
in bulk does not hold for the thin zone 
of air which immediately surrounds a con- 
ductor. According to Ryan, the resisting 
power of a layer of air surrounding the 
conductor, and which varies in thickness 
with the diameter of the conductor, shows 
a resistance to breakdown of from five to 
ten times that of the rest of the air lying 
between two opposing conductors. As has 
been indicated, the density of electrostatic 
field is greatest immediately at the sur- 
face of the conductor, gradually decreas- 
ing until at a point half way between the 
iwo conductors (assuming them to be of 
the same diameter) the electrostatic field 
density is least. The tendency, therefore, 
would be for the zone of air immediately 
in contact with the conductor to break 
down, and the this zone 
would be such that its outer boundary 
would reach to a point where the electro- 
~tatie gradient was just below the ruptur- 
Owing, how- 


thickness of 


ing resistance of the air. 
ever, to the extraordinarily high resistance 
of the thin layer in contact with the con- 
duetor, the breakdown of the air begins 
at a small distance from the surface of 
the conductor, this distance representing 
the thickness of the zone of high-resisting 
power. Surrounding this zone is the 
broken down atmosphere indicated by the 
bluish glow, and the thickness of this 
broken down section is such that its outer 
houndary reaches to a point outward 
from the conductors’ surface, where the 
electrostatic gradient is just at or slightly 
helow the resisting power of the air. Fig. 
| indicaies this condition of affairs, the 
wire being surrounded by a concentric 
tube of air, still in the condition of an 
unbroken dielectric, and this air tube 
surrounded in turn by the luminous ibe 
of broken down air, or the corona. These 
statements may or may not represent the 
actual phenomena. They appear to be 
speculative and only partly confirmed by 
experiment. Some investigators hold that 
no zone of unruptured dielectric exists be- 
tween the conductor and its surrounding 


corona. Whatever the indications may be 


that a surface zone of air exists at any 
time, which differs in its resistance to 
rupture from other masses of air adjacent 
to it, the writer is sure that no such con- 
dition exists. The electrostatic gradient 
under which air breaks down will be the 
same for any size of conductor and for 
the air in any portion of the path between 
the two conductors. It is the opinion of 
the writer that the appearance of a zone 
of apparently abnormal high dielectric re- 
sistivity is due, not to any exalted dielec- 
tric condition, but to the assumption of 
an electrostatic gradient which is higher 
than it is in reality. The electrostatic 
gradient is computed, not measured, and 
the probability is that very near and at 
the surface of the conductor the gradient 
does not follow the assumed law. The 
difference contact and surface 
conditions and those which apply to po- 
sitions removed from a surface are mani- 


between 


fested in physical phenomena. 
While this is speculative, it seems to the 


writer to be more in keeping with the gen- 


many 


eral Jaws of physics than the assumption 
that the behavior of air in one position is 
different from its behavior in some other 
position. 

The voltage at which energy loss be- 
gins and the corona forms is called the 
This 


varies with atmospheric conditions, and, 


“critical voltage of any circuit.” 


therefore, the critical voltage is indeter- 
minate unless atmospheric conditions are 
also stated. ; 

In the discussion which follows it is 
to be understood that all effects are pro- 
portional to the maximum electromotive 
force. Unless otherwise stated, the ordi- 
nary mean values will be implied. This, 
however, will be on the assumplion of 
sine waves, and the computation should 
be corrected for any wave form which has 
a maximum differing from 1.41 times the 
mean value. 


STEINMETZ’S INVESTIGATIONS. 


Dr. Steinmetz’s experiments on the 
dielectric strength of air show, among 
ethers, the following important results: 

(a) The brush discharge or corona 
forms at a much lower voltage than that 
at which actual disruption of the air takes 
place. : 

(b) The brush discharge does not have 
a definite thickness, but consists of an in- 
finite number of streamers issuing from 
the conductors, extending outward to 
varying distances, and always in violent 
and rapid agitation. 

(c) The dielectric strength of air is 
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not a constant, but varies with its position 
with relation to ihe conductors. 

(d) The electrostatic gradient at which 
rupture occurs is greater for small wires 
than for large ones. The average ruptur- 
ing gradient is sixty for parallel cylinders 
1.1 inches in diameter, while for cylin- 
ders 0.313 inch in diameter the gradient 
is seventy-seven. 

(e) The space through which the 
brush discharge takes place is only par- 
tially broken down, complete rupture not 
taking place. The dielectric strength is 
less than that of air, but not zero, the 
condition being somewhat analogous to 
that of mechanical stress, which deforms 
a material beyond the elastic limit, but 
does not rupture it. 

RYAN’S INVESTIGATIONS. 

Professor Ryan analyzed the experi- 
ments of Scott and Mershon at Telluride, 
Colo., and also made a number of experi- 
ments at Ithaca, N. Y. As a result of 
his study of the corona, he devised a for- 
mula for the maximum value of the volt- 
age at which it will form. 

This formula was deduced as follows: 

The electrostatic capacity between par- 
allel wires is 
a (1) 
4 log. 2 . 


C= 


per centimetre length of circuit, in elec- 
trostatic units, in which r = radius of the 
conductors and D their distance apart. 
This may be changed to practical electro- 
magnetic units by multiplying by 10° and 
dividing by the square of the velocity of 
light in centimetres per second, or 
(3 X 10°)*. The capacity, therefore, in 


electromagnetic units per centimetre 
length of line is: 
10° 


C= (2) 


(3X10") 24% 2.302 log = 
farads, the constant 2.302 being the fac- 
tor to reduce the Naperian logarithm to 
the common logarithm. 


; 0.001208 & 10-* 
This reduces to C= — 


logs — 
per cen*imetre length, or 
C 0.001208 2.54 10-° 


0.003066 * 10-° 
D (3) 
log = 
farads per inch length of conductors. 
The dielectric flux is equal to the ca- 
pacity multiplied by the potential, or 
@ — EC, in which E = maximum of t 
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electromotive force wave, C = capacity in 
farads and ¢ = dielectric flux per inch 
length of conductor. 

This flux is distributed over the surface 
of the conductor, which surface per inch 
conductor length = 27r, r being the ra- 
dius of the conductor. 

The flux density S,, therefore, = total 
flux, divided by the area, whence 


(4) 


Substituting the value of C, the di- 
electric flux density per square inch at the 
surface of the conductor equals 
E e~ > 10~") 

D (5) 
login—— | 

Also at some distance equal to d, away 
from the surface of the conductor, the 
area through which the flux is distributed 
is 2m (r-+d), and the density per 
square inch 
E , 0.003066 10—-" ) 


Qa (r-+a)X | D ih 
r 


So 


is 


‘ 
= 





logic 
Equations (5) and (6) reduce, re- 
spectively, to 


E = 2055 logw x x x S$, x 10" (7) 
and 

. D ‘ e 
B= 2055 loge x (r+d) XS:x10" (8) 


These formulas show that 

(1) The greater the diameter of the 
wires, the higher the voltage that may be 
impressed on the line before loss through 
the air begins, and the increase in voltage 
is directly proportional to the diameter 
and inversely proportional to its loga- 
rithm. The rate of increase in the safe 
voltage is slow compared with the rate of 
increase in the diameter of the wire, but 
it is considerable, and the only factor in 
the equations which may be changed and 
appreciable changes in the value of the 
safe voltage thereby obtained. 

(2) The greater the distance aparé of 
the wires, the greater is the voltage which 
may be impressed on the circuit. The 
increase in voltage varies, however, with 
the logarithm of the distance of separa- 
tion, and therefore after a distance of 
separation equal to seventy-five times the 
diameter of the wire has been reached, 
any further separation has an almost in- 
appreciable effect on the voltage. The 
formule as above given assume a con- 
stant resistance of the air to rupture, but 
Ryan found this resistance to increase 
directly with the increase in density of 
the air, and therefore the resistance in- 
creases with the barometric pressure and 


decreases with increase of temperature. 
The formule represent the break-down 
potentials of the air with a barometric 
pressure of 29.5 inches at a temperature 
of seventy degrees Fahrenheit. The fac- 
tor which shows the change in electromo- 
tive force due to variation in these two 
conditions is represented by 
17.94 b 
459 +t 

by which the result obtained from equa- 
tion (8) should be multiplied and in 
which b is the barometric pressure in 
inches of mercury and t is the thermom- 
eter reading in degrees Fahrenheit. This 
factor reduces to a unity when the tem- 
perature is seventy degrees and the baro- 
metric pressure 29.5 inches. This coeffi- 
cient covers simply the change in the den- 
sity of the air which varies directly with 
the pressure, and inversely as the abso- 
lute temperature. 

As will be shown later, Mershon’s inves- 
tigations do not indicate that the electro- 
motive force to rupture the air depends 





FIG. 4.—LOCATION OF CORONA ABOUT A 
CONDUCTOR. 


on these two factors, but it is a function 
of certain atmospheric conditions which 
are quite different from the air density. 
Ryan’s experiments as well as those of 
Steinmetz and others show that a greater 
electrostatic density is necessary to pro- 
duce the corona around small wires than 
large ones. At present this appears as 
inexplicable as the alleged high dielec- 
tric resistance of the thin zone of air in 
contact with the conductor as compared 
with the normal resisting power of air. 
The rupturing density becomes constant 
for wires having a diameter of 0.25 inch 
and above, at about 170 * 10-° electro- 
static lines per square inch. Also the 
thickness of the zone of air having abnor- 
mally great dielectric properties is a vari- 
able, increasing with the size of the wire 
until with conductors of 0.25 inch diam- 
eter and above it becomes constant at a 
thickness of 0.07 inch. The table here- 
with reproduced from Ryan’s paper shows 
the various sizes of wires tested, their di- 
ameters, the thickness of the zone of 
strongly resistive air surrounding them 
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and the corresponding electrostatic den- 
sity at the outer boundary of the sur- 
rounding zone under which the corona 
appeared. 


Electro- 


2 Thickness | ctatie Fi 
Gauge No. Diameter 7 | static Field 
a re Pe tas ae of —_ Density. 
20 0.03106 0.0050 350x10—1!0 
15 0.05706 0.0100 300x1 0—!° 
10 0.10189 0.0180 | 275x10—1° 
8 0.12849 0.0220 258x10—10 
6 0.16202 0.0350 200x10—?!° 
4 0.20431 0.0700 171x10—'° 
2 0.25763 0.0700 170x10—?° 
Measurements 


upon conduc- 
tors of larger 
sizes to the 0.6: 
limit of a 


to 
ue 
oO 


.0700 170x10— '° 


diameter of 
0.625 inch. 


These observations were made under 
conditions of seventy degrees Fahrenheit 
and 29.5 inches of mereury. 

Critical voltages for different lines as 
computed from the formula (8) using the 
tabulated values of d and _ electrostatic 
density correspond very nearly to the ob- 
served critical voltages obtained by Mer- 
shon in the experiments at Telluride, 
Colo., and by Prof. H. B. Smith at Wor- 
cester, Mass. 

MERSIION’S INVESTIGATIONS. 

The Niagara experiments do not con- 
form to the values obtained by computa- 
tion from Ryan’s formula. In these Mer- 
shon found that the loss on a given cir- 
cuit varied with the relative humidity in 
the atmosphere and the vapor pressure 
multiplied together. This he called the 
“vapor product.” 

The relative humidity is the ratio of 
the actual humidity to that at which the 
atmosphere becomes saturated, i. e., the 
dew-point. 
pendent on the temperature, this ratio is 
also affected by the temperature. Numer- 


Since the dew-point is de- 


ically the relative humidity = > in 


which p=humidity in atmosphere and 
P=humidity at which dew-point is 
reached under the existing temperature. 
As the humidity is proportional to the 
vapor pressure, if p= vapor pressure due 
to humidity in the atmosphere and P = 
vapor pressure when saturation is reached, 
both being taken at the existing tempera- 


ture, then relative humidity = = and the 


vapor product, which is equal to the rela- 
tive humidity multiplied by the vapor 
oe ieee 
Px pa. 
Fig. 5 shows how the critical voltage 
varies with the vapor product for three 
different circuits, the wires spaced fifty- 


pressure — 








five inches apart. Fig. 6 shows the varia- 
tion in loss over a given circuit with vary- 
ing vapor product. These curves illus- 
trate clearly the effect of the atmospheric 
conditions on critical voltage and losses 
and show that the critical voltage for any 
given circuit decreases with increase of 
vapor product. 

It is here that the discrepancy between 
Ryan’s observations and those of Mershon 
begins to manifest itself. Fig. 7, here 
reproduced from Mershon’s paper, shows 
curves of the critical voltages for wires of 
various diameters and four different val- 
ues of vapor product, and all of these 
curves lie far below the curve which repre- 
sents the critical voltage for these differ- 
ent sizes of wire computed from Ryan’s 
formula. 

Fig. 8 shows the dependence of the crit- 
ical voltage on the diameter of the con- 
ductors. 
ical voltage increases with increase in the 
size of the conductors. The distance apart 
of conductors in each case is fifty-five 
inches. 

Fig. 9 shows how the critical voltage 
increases with the separation of the wires. 
It will be noted that the change of separa- 
tion from twenty-nine inches to fifty-five 
inches results in a considerable increase in 
the critical voltage; but the change from 
fifty-five inches to eighty-four inches in- 
creases the critical voltage but little. The 
greater the distance apart the less will 
additional separation influence the critical 
voltage, this being the natural result of 
a logarithmic relation. 

In computing the separation of wires, 
it must be remembered that the distance 
apart electrostatically considered is equal 
only to the length of the air path between 
them. Any conductor in this path short- 
ens it by an amount equal to the length 
intercepted by the conductor. Hence 
wires placed on steel towers do not have 
a separation equal to their distance apart, 
at the points of support. Fig. 10 indi- 
cates the reason for this. The lines of 
electrostatic stress travel from A to the 
nearest part of the tower and over to B 
from that portion of the tower closest to 
the latter. The real separation is ap- 
proximately a+ b and not the measured 
distance between them. If the cross-arm 
is of metal and the suspension cables of 
the insulator disks also of metal the dis- 
tance of separation may be e + f (nearly) 
if this air path is shorter than c + d. 
Obviously the lengthening of the suspen- 
sion wires between the discs will not in- 
crease the distance apart greatly, as the 
maximum separation in any case is the 


This clearly shows how the crit- 
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sum of the air paths immediately around 
the edges of the discs, as indicated in 
Fig. 11. From A to the metallic cross- 
arm, is (approximately) the sum of the 
several curved paths gh + jk + Im. 

The foregoing summations do not rep- 
resent the exact equivalent of the actual 
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may be separated is equal to the sum of 
their distances above the earth. The 


ground forms an equipotential surface 
common to both wires and acts as a con- 
ductor between the two wires if their 
separation be greater than the sum of 
their elevations. 





2.30: 0.40 0.60 


VAPOR ProoucT 
FIG. 5.—RELATION OF CRITICAL VOLTAGE AND VAPOR PRODUCT. 


Separation=55 


inches, centre to centre. 


Frequency=73 cycles. 


I=103,850 C. M., 7-strand aluminum wire. 
II= 42,910 C. M., 7-strand aluminum wire. 
III= 34,600 C. M., solid aluminum wire. 


distances of separation, because the dis- 
tribution of the electrostatic lines is 
changed and the gradient therefore is not 
the same as would result from the electro- 
static field between the two wires an 


WATTS LOSS PER tooo FT. OF LIME 


0168 


010 0.20 





From what has preceded, it is clear 
that a high voltage cannot be impressed 
on a circuit made up of small wires and 
the main object of high voltages is to re- 
duce the size of the conductors. 


0.30 0490 °. 50 


VAPOR PRODUCT 
FIG. 6.—RELATION CF LOSS TO VAPOR PRODUCT. 


103,850 C. M., aluminum cable at 84 inches, centre to centre. 
Frequency=73 cycles. 


equivalent distance apart, but without the 
presence of a conducting substance be- 
tween them to distort the distribution. 

It also follows from the foregoing that 
the greatest distance that two conductors 


The maximum voltage that may safely 
be impressed on a circuit of No. 0 wires 
separated eighty-four inches is about 100,- 
000 volts—a value not greatly in excess 
of the voltages now in practical use. 


\ 
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However, it is not with the smaller equals 273 amperes; 144,000 being equal 


sizes of wire that the engineers are con- 
cerned. High-tension transmission lines 
will only be constructed where large 
amounts of energy are to be transmitted 
over great distances. The conditions un- 
der which it would be commercially profit- 


CRITICAL POINT IN HILOVOLTS 


440 
0.100 0.200 


to 250,000 divided by square root 3. 
Line voltage drop per leg = 0.07 K 
144,000 — 10,080 volts. 


. , 10,080 
esistance per leg == ——— 
273 


ohms. 





©.300 


DIAMETER OF ConNoUCTOR In INCHES 
FIG. 71.—RELATION OF CRITICAL VOLTAGE TO SIZE OF WIRE. 


Upper Curve Calculated from Ryan’s Formula. 
Conductors, Fifty Inches, 


“Niagara Measurements.”’. 


1=10,500 C. M., solid. 
2=20,740 C. M., solid. 
3=34,600 C. M., solid. 
4=51,529 C. M., solid. 


-able to carry 5,000 or 10,000 kilowatts a 
distance of 200 miles or more are rare in- 
deed. It is conceivable, though, that a 
300-mile transmission of 100,000 kilo- 
watts might be a commercial project. A 
practical example will illustrate the meth- 
‘ods of computation. 


OF LINE 


looo F 


WATTS Loss PE 


+o 


Lower Curves Plotted from 
Centre to Centre. 


5= 42,910 C. M., 7-strand. 
$=103,850 C. M., T7-strand. 
7= 41,800 C. M., 19-strand. 
8= 41,750 C. M., 37-strand. 
; : 37 
Resistance per mile = —— = 0.1233 
300 
ohms. 
Size of conductor = 475,000 circular 


mils = 0.374 square inch. 
Diameter of conductor = 0.69 inch. 
Assume a separation of ninety inches. 





to 


MILOVOLTS 
FIG. 8—-ATMOSPHERIC LOSS, WITH DIFFERENT SIZES OF CON- 
DUCTORS. 


Separation=Fifty-five Inches, 
I=10,500 C. M., aluminum wire. 


II=20,740 C. M., aluminum wire. 
IlI=34,600 C. M., aluminum wire. 


Assume 250,000 volts as the effective 
‘value of the alternating electromotive 
force wave. Assume, further, a three- 
phase system; eighty-five per cent power 
factor ; 25 cycles; energy loss in line seven 
per cent. Amperes per leg 

100,000 1,000 


~ 3X 0.85 X 144,000 





Centre to Centre; 
Frequency=73 


Vapor Product=0.20; 
cles. 


IV= 42,910 C. M., aluminum wire. 
V=103,850 C. M., aluminum wire. 
VI=208,200 C. M., aluminum wire. 


Then from Ryan’s formula and values of 
s and d, 


= 2,055 X log Bs xX 170 X 
{.345 


E max 


10-° X (.345 + .07) X 10" = 2,055 Xx 
2.4166 X 170 X .415 = 349,000 volts. 
349,000 





= = 247,800 volts: 
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» This value is below that assumed by 
2,200 volts. 
conductor must be increased slightly or 
the voltage lowered to 240,000 volts, with 
a corresponding increase in line loss. 

According to Mershon’s experiments, 
however, the critical voltages for reason- 
able vapor products are about sixty per 
cent of the values obtained from computa- 
tion by Ryan’s formula. Therefore to be 
on the safe side the potential of the line 
should not exceed 247,000 « 0.60 = 148. 
000 volts. Evidently a much larger con- 
ductor would have to be used or a lower 
potential with a greater line loss, or a 
compromise between the two effected. 

Mershon’s experiments did not include 
conductors larger than 0.4 inch diameter, 
and therefore it is impossible to say that 
Mershon’s percentage of the voltage val- 
ues obtained by Ryan’s formula hold for 
conductors larger than this diameter, but 
in the absence of experimental testimony 
to the contrary, it would be unsafe to use 
voltages in excess of sixty per cent of the 
computed values. A modification of 
Ryan’s formula to give the effective volts 
with Mershon’s percentage as a factor of 
safety would be 

Sa xX 170 XK .60) 


Therefore the size of the 


E ff = (2r +.07) x 
. [ 1.41 | 
D 
logw — == Keg = 147,500 X (2r + .07) 
r 
D 
X logw —. 
T 


For an effective voltage of 250,000 the 
diameter of the wire would have to be 1.5 
inches. As the required area of copper is 
only 0.374 square inch, and the area of a 
1.5 rod is 1.775 square inches it is evi- 
dent that the conductors would assume 
the form of hollow tubes or stranded 
cables having a jute or hemp core and 
overlaid with the copper or aluminum 
strands. The thickness of the metal 
stranding or tube would be 0.085 inch 
or about three-thirty-seconds of an inch. 

The copper in each conductor would 
weigh 142 pounds per foot, or 7,500 
pounds per mile, making the weight of 
the copper in the three conductors over a 
distance of 300 miles, 300 X 3 X 7,500 
= 6,550,000 pounds, which at a cost of 
fifteen cents per pound, represents an in- 
vestment of approximately $1,000,000. 
This, with an allowance of $400,000 for 
the jute core, towers and insulators, is 
only $14 per kilowatt for this extensive 
transmission system, exclusive of cost of 
rights-of-way. 

The inductance of any circuit is equal 
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to [805 + 740 log = 10—*, which for 


this circuit ioe == 2.0792) reduces to 
r 


0.001612 per mile. The electromotive 
force of self-induction is 2~7f L per am- 
pere, f being the: frequency. Electro- 
motive force of self-induction = 6.28 X 
25 X 0.001612 = 0.253 volt per ampere 
0.253 
2 
== 0.1265 volt per ampere per mile for 
each leg of a three-phase system. Total 
volts of self-induction per leg is 0.1265 X 
273 & 300 = 10,300 volts. 
Resistance drop = 10,080 volts. 
Total drop=V (10,080)* + (10,300)? 
= 14,500 volts, or the line drop= 


14,500 
--—.==10 per cent; a regulation 
144,000 


which compares favorably with that of 
many successful high-tension systems now 
in operation over distances of from ten 
to twenty per cent of the length of the 
transmission herein assumed. 

So far as tests on aluminum and cop- 
per wires may be taken as general, the 
critical voltage is independent of the ma- 

terial of which the conductor is made, ex- 
cept so far as the smoothness of the con- 
ductor surface may be affected. Also the 
frequency influences it slightly, the critical 
voltage being greater for a decrease in 
frequency, though this apparent effect is 
probably attributable to the effect of the 
inductance of the system which tends to 
reduce the voltage at high frequencies. 


per mile for a double circuit, or 


CONCLUSIONS. 


It is difficult to assign a reason for the 
discrepancy between the results obtained 
by Mershon, at Niagara, and Ryan at 
Ithaca. The two localities are not far 
distant from each other, their atmospheric 
conditions are very similar, and both ex- 
perimenters conducted their investigations 
with care and in the full knowledge of the 
art. 

While the conflicting data leave us 
somewhat in the dark as to the definite 
conditions under which the corona ap- 
pears and losses begin to take place, a 
few important facts stand forth promi- 
nently and clearly point to the voltage 
limitations of transmission lines, which 
are: 

1. The critical voltage is dependent on 
the diameter of the conductors, their dis- 
tance apart and atmospheric conditions, 
increasing with both diameter and separa- 
tion of the conductors. 

2. After the critical voltage is reached 


the losses increase very rapidly with in- 
crease in voltage. 

3. The critical voltage and the magni- 
tude of the losses after it is obtained are 
affected by atmospheric conditions, and 
therefore varies with the locality and sea- 
son of the year. 

4. In the same section of country a 
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11. A transmission line should be de- 
signed for the atmospheric conditions that 
may obtain in the locality through which 
it passes. 

12. All corona formation and losses de- 
pend on the maximum value of the volt- 
age waves. Therefore the ratio of the 
maximum to the mean value should be 
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FIG. 9.—RELATION OF LOSS TO VOLTAGE AT DIFFERENT 
SEPARATIONS OF WIRES. 
42,910 C. M., Aluminum Cable; Vavor Product=0.20; Frequency= 
73 Cycles, 


voltage which is normally below the crit- 
ical point may be at times above the crit- 
ical voltage with changes in weather con- 
ditions. 

5. Smoke, fog, moisture or floating 
particles increase the losses, while the 
effect of rain is inappreciable. 





FIG. 10.—ELECTROSTATIC STRESS ON 
A TRANSMISSION TOWER. 

6. With increase in separation of con- 
ductors the regulation and power-factor 
are diminished. 

%. A separation of ten feet between 
wires is as great as is commercial or de- 
sirable. 

8. The same law applies to cables as to 











2 
FIG. 11—EFFECTIVE LENGTH OF PATH IN 
A SUSPENSION INSULATOR. 
solid wires, the diameter of the cable be- 

ing effective diameter of the conductor. 
9. The losses appear to be independent 
of the material of which the conductors 
are composed. 
10. The losses and the critical voltage 
«ppear to decrease slightly with the fre- 
quency. 


definitely known to properly design a 
transmission system. 

13. The limiting voltage (effective) 
which may be applied to a circuit of No. 
0 wires, seven feet apart with a maximum 
vapor product of 0.4 and keep down the 
line loss due to the corona within three 
kilowatts per mile, is approximately 110,- 
000, volts. 

14. High-tension transmission systems 
working under potentials exceeding 150,- 
000 volis must have the wires covered 
with some insulating material having a 
greater dielectric strength than air, or use 
conductors of abnormally great diameter. 
eee 

Proposed German Tax on Electricity 

and Gas. 

The German Elektrotechnische Verein 
recently held a special meeting, at which 
the bill for establishing a tax on electric- 
ity and gas, now before the Reichstag, 
was discussed by representative men of 
the electrical industry in Germany. The 
Llektrotechnische Zeitschrift, of Berlin, 
devotes its entire issue of December 10, 
1908, to the report of this meeting. The 
consensus of opinions expressed is, that 
such a tax would seriously hamper the 
development of the electrical and other 
branches of industry in Germany, and 
that an equitable application of the law 
as proposed would be connected with 
great practical difficulties, if not entirely 
impossible. There exists a general op- 
position to the law among all classes of 
the German people, and technical as well 
as commercial societies are sending peti- 
tions to the Reichstag not to pass the bill. 
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Modern Fire-Boats. 


27 


A Description of the New Electrically Propelled and Controlled Fire-Boats for the City of Chicago 


In the fire-fighting service of the city 
of Chicago there are now the two largest, 
fastest and most modern fire-boats in the 
world. Moreover, the Joseph Medill and 
ihe Graeme Stewart, named after two 
former prominent city officials of Chicago, 
are the first boats of the kind or size to be 
equipped with electrical propulsion. As 


BY O. H. CALDWELL. 


satisfaction of knowing that his vessel is 
under his positive and instant control 
without the intervention of such tardy 
operating elements as jingling bells, the 
engineer and the steam reversing gear. 
The new Chicago fire-boats are pro- 
pelled by twin screws independently driven 
by electric motors which derive current 


lers, and the old lake captain in charge 
of the Joseph Medill, after lifelong asso- 
ciation with the steering wheel, has taken 
very kindly to the new electric method of 
guiding his craft, insisting on using the 
screws for steering upon all occasions. As 
an example of the ease of control of the 
vessel without the rudder, at a test the 
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shown by the preliminary and official tests, 
where skillful maneuvering is required 
these fire-boats, under the perfect control 
of a single operator, have advantages of 
operation secured by no other maritime 
motive power. By means of the control- 
lerg_in the pilot-house the boat may be 
steered. at top speed down the most con- 
gested waterway, while the pilot has the 


— 





from generators mounted on the shafts of 
the steam turbines operating the centrifu- 
gal fire-pumps. Two controllers, placed one 
at each side of the pilot-house, govern the 
screw propellers, respectively. The regu- 
lation wheel and steam steering-gear are 
provided, but perfect, and indeed more 
positive, control of the vessel’s movement 
is obtained by manipulating the conirol- 





CHICAGO'S ELECTRICALLY PROPELLED FIRE-BOAT JOSEPH MEDILL GETTING INTO ACTION. 


Joseph Medill made a complete turn in 
the narrow Chicago River by reversing one 
propeller while the other was running 
full speed ahead. 
At the final official test of the fire-boat 
* Joseph Medill, on which Fire Marshal 
Horan’s acceptance of the vessels for the 
Chicago department was based, the hoat 
was. taken to the “fork” of the Chicago 
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River and there delivered nine two-inch 
streams, one three-inch stream and one 
four-inch stream. Water was thrown 300 
feet in a horizontal direction and 135 feet 
vertically at this time. The pumps have 
a total capacity for supplying eighteen 
two-inch streams besides the larger noz- 
zles. 

Designed to conform to the conditions 
prevailing in the Chicago River, where the 
boats will be called upon to perform most 
of their service, the hulls are 120 feet 
over all, twenty-eight feet beam, fifteen 
feet depth, and have a draft of nine feet 
six inches. The vessels are of steel 
throughout, no wood having been used 
except in the interior finishing of the 
pilot-house. The bows are designed with 
special effort to crushing ice. Five bulk- 
heads divide the hull into six water-tight 
compartments. With the exceptions of 
the pilot-house and the deck-house, con- 
taining the hose room, the deck is nearly 





CENTRIFUGAL 


PUMP EQUIPMENT. 


flush. The height of the funnel requires, 
however, that all bridges shall be swung 
to permit the passage of the boat. When 
an alarm is received at the fire-boat sta- 
tion, all the bridge-tenders in the direction 
in which the boat is to go, are immediately 
notified by a system of electric bells, to 
hold their bridges open, so that no time 
is lost in going through rather than under 
the bridges. 

The steam turbines, centrifugal pumps 
and electrical generators are compactly 
mounted nearly amidships. At each side 
of the engine-room hold there is a 660- 
horsepower, horizontal Curtis turbine, on 
whose shaft is mounted a 5,500-gallon 
centrifugal pump and a 200-kilowatt, 
shunt-wound, 275-volt, direct-current gen- 
erator. In the centre of the engine-room 
floor is placed the power switchboard, 
where all the operative connections are 
made. This board is equipped with cir- 
cuit-breakers, switches for power and 
lights, ammeters, voltmeters, etc. Within 


reach of the engineer’s station there are 
two controllers similar to those in the 
pilot-house, for the port and _ starboard 
screws, respectively, which may be used 
to control the boat, by throwing in a 
proper connecting switch on the switch- 
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carry the entire excitation and lighting 
load. 

Almost in the extreme stern, mounted 
on the propeller shafts, are the large driv- 
ing motors. These machines are of the 
variable-speed, reversing type, developing 

















FIRE-BOAT JOSEPH MEDILL, BROADSIDE STREAMS. 


board. In this case the vessel is steered 
with the wheel and rudder, the engineer 
receiving his orders through a speaking 
tube which leads from the pilot’s station. 

Abaft the pump turbines and switch- 
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VIEW OF PROPELLER MOTORS AND ENGINE-ROOM CONTROLLERS. 


250 horsepower at 200 revolutions per 
minute. The motor shafts are direct- 
connected to the propeller shafts through 
rigid flange couplings. 


The propeller motors are controlled 
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TURBINE-DRIVEN EXCITER SET ABOVE. 


board, on the engine-room floor, are 
mounted two exciter and lighting sets, of 
twenty-five kilowatts capacity each and 
supplying 125-volt direct current, direct- 
connected to steam turbines. Either one 
of these sets is of a capacity sufficient to 


and operated at any desired speed by vary- 
ing the impressed voltage applied to 
their armatures. This is effected by vary- 
ing the generator excitation accordingly, 
the pilot’s controllers governing, or re- 
versing, the exciter-bus current supply to 
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the generator fields. The motor fields are 
connected directly across the exciter buses, 
and are thus maintained at a practically 
constant excitation. Circuit-breakers in- 
serted in the main motor circuit are 


the rated speed of 1,700 revolutions per 
minute. 

By branch pipes, properly fitted, the 
discharge of one pump can be turned into 
the suction of the other, thereby running 





SWITCHBOARD AND ENGINE-ROOM 


CONTROLLER, FIRE-BOAT JOSEPH 


MEDILL, 


brought into the pilot-house and are thus 
under the supervision of the man in 
charge of navigation. 


the pumps in tandem as one four-stage 
pump, then delivering 4,500 gallons per 
minute at 300 pounds pressure. This, go- 

















ONE OF THE .CENTRIFUGAL-PUMP, 


The’ centrifugal fire-pumps are of the 
two-stage type, with fourteen-inch suction 
and discharge. The two pumps are to- 
gether capable of furnishing 9,000 gailons 
of water per minute, at a pressure of 150 
pounds per square inch, when running at 


GENERATOR AND TURBINE SETS. 


ing through a_ three-and-one-half-inch 
nozzle, of course, makes a powerful and 
effective stream. 

At 125 pounds pressure these pumps 
will each deliver 5,500 gallons per min- 
ute. A great advantage of the centrifugal 
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pump for this service is that the volume 
and capacity can be varied at will. Com- 
bined with this is a smoothness of opera- 
tion and avoidance of necessity for atten- 
tion not found in any other pump. If 
inadvertently all the discharge openings 
should be closed at once the pressure rises 
but slightly, and there is no danger of 
bursting hose, pipes or valves. 

The fire-pumps draw from a fourteen- 
inch header, extending across the engine- 
room immediately forward of them, and 
deliver to turrets on deck directly above. 
The deck turrets are set diagonally, and 
each has nine three-and-one-half-inch 
openings for hose, with quick-moving 
lever valves at a convenient height. Ata 
height of about seven feet above the tur- 
rets is an oval platform carrying the two 
three-and-one-half-inch pipes. There are 








PILOT HOUSE, SHOWING CONTROLLERS, 
CIRCUIT-BREAKERS, ETC. 


no other monitors on the boats, Fire Mar- 
shal Horan holding: the opinion that 
smaller ones forward and aft are unnec- 
essary. 

Between the turbine sets and raised 
above the floor under the deck-beams, is 
a surface condenser, built by the Alberger 
Condenser Company of New York city. 
The wet and dry vacuum pumps are di- 
rectly beneath the condenser. A ten-inch 
centrifugal circulating pump is placed on 
the port side abaft the turbine set. The 
capacity of this pump is 3,000 gallons 
per minute. It is fitted with a bilge suc- 
tion, so that it can be used for pumping 
out the engine-room in case of necessity. 
Feed and pony pumps, a sanitary pump, 
ete., are placed on the bulkhead next to 
the boiler room. 

The two boilers are in the compart- 
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ment next forward of the engine-room, 
and are placed side by side, facing for- 
ward. These boilers are twelve feet six 
inches in diameter, and eleven feet six 
inches long. They were built for a work- 
ing pressure of 170 pounds per square 
inch. ' 

In the design of the boats and equip- 
ment, reliance upon each part to do the 
work assigned to it at the critical time 
has been a feature of the construction. 
In this direction the boats are well guard- 
ed against disablement by the breakdown 
of any single part of the equipment. 
Nearly everything is in duplicate. There 
are two boilers, two fire-pumps, two tur- 
bines, two generators, twin screws, two 
propelling motors, two exciting and light- 
ing sets, two feed pumps and two inject- 
ors. 

As an extreme test of the electrical ap- 
paratus of the boats, all generators and 
motors were tested under a stream of wa- 
ter from a hose, and operated perfectly 
under such conditions. Steam or mois- 
ture in the engine-room will therefore 
have no effect in the service of the ma- 
chines. 

The fire-boats have a full complement 
of electric lights, and also carry a power- 
ful searchlight, operated with current 
from one of the exciter sets. 

It is, perhaps, fair to say that, aside 
from the confidence of engineers in the 
electrical control of vessels of the class 
of these fire-boats, the fact that there were 
to be turbines installed for pumping duty 


anyway, meant much in the decision to 


drive the boats by motors. To utilize the 
usual form of reciprocating propelling 
engine would have occasioned a very use- 
less duplication of motive power, as well 
as the installation of complicated mech- 
anism. 

On account of the ease of control, as 
has been said, electric-motor drive for 
harbor or river work is well-nigh ideal. 
The boat steers and is operated with the 
accuracy and control of an automobile— 
this is the term used by those who were 
on board during the trial runs. Since 
the entire guidance is under the positive 
control of one man, who stands himself 
ready to meet instantly any emergency in 
threading through a busy waterway, 
higher speeds are possible. This feature 
for the use of lighters and other small 
vessels engaged in harbor work will prob- 
ably mean an increase in service of nearly 
twenty per cent, so that the electrical 
equipment of such craft should be ex- 
pected to pay well upon the original out- 


lay for electrical machinery. Since the 
arrival of the fire-boats at Chicago several 
merchants and river transit owners have 
become enough interested in the possibili- 
ties of electrical propulsion of their trans- 
fer vessels to ask manufacturers for quo- 
tations and plans for equipment. There- 
fore, at the present, at least, it seems 
strongly probable that the next year will 
see several more electrically driven craft 
in commercial service along the Chicago 
tiver docks. 

There are important incidental advan- 
iages in driving the screws by motors in- 
stead of by steam engines. One is that 
if the boat ever has to go into heavy 
swells, there is no racing of the screws, 
the speed of revolution being almost con- 
stant for the voltage applied, without re- 
gard to the load. It is also possible for 
short periods to increase the revolutions 
and power developed by the motors con- 
siderably. Another advantage is that a 
sudden strain put upon the shaft by the 
propeller striking heavy ice, or running 
against dock piles or other obstructions 
which are frequently encountered in the 
confined spaces in which the boats must 
operate, means nothing more than throw- 
ing out a protective circuit-breaker. 

When the boat is lying at her station, 
under banked fires, waiting for an alarm, 
the sea cocks are closed and the pumps 
drained of water. When an alarm comes 
in the engineer has only to start his tur- 
bines, and circulating and air pumps, 
while the captain starts the propelling 
motors. On the run to the fire, the power 
of the turbines is used for running the 
boat only, the impellers of the fire-pumips 
turning freely in the casings and doing 
no work. Special arrangements are fitted 
for oiling the bearings under this condi- 
tion. On arrival at the scene of the fire, 
the engineer, without stopping the tur- 
bines, has only to open the sea cocks and 
turn water into the pumps. A combina- 
tion of circumstances requiring full power 
on the fire-pumps and full power on the 
propelling motors at the same time for 
any protracted period is practically im- 
possible. However, if, while the boat is 
pumping water to full capacity, the mo- 
tors are called into service to change po- 
sition slightly, the turbines will easily 
stand the temporary overload. 

The Chicago River is in many places 
barely 200 feet wide, the buildings ex- 
tending to the water’s edge, and its depth 
is about twenty feet. Since the opening 
of the Drainage Canal to the Mississippi, 
there is at all times a considerable cur- 
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rent in portions of the river. In order, 
therefore, to hold the boats in a position 
where they can do effective work on a 
fire at the river bank, where lines cannot 
be made fast to moor them, they are fitted 
with spuds like a dredge. These, two for- 
ward and one aft, working through wells 
in the bottom of the boat, are raised and 
lowered by steam power. The spuds are 
made of double-thick steel pipe, eighteen 
inches in diameter. They are shod with 
cast-steel points to secure a firm hold of 
the river bottom, and are made water- 
tight to reduce the apparent weight to be 
handled. The two fire-boats, the Joseph 
Medill and Graeme Stewart, were built 
by the Manitowoc Dry Dock Company, 
Manitowoc, Wis. They were designed by 
W. I. Babcock, engineer and naval archi- 
tect, New York city, formerly president 
and general manager of the Chicago Ship- 
Building Company. The pumping and 
clectrical equipment was furnished by the 
General Electric Company, Schenectady, 
Now. 








a@e 
New York City Suing Conduit Com- 
panies. 

The hearings in the action of New 
York city against the Consolidated 'Tele- 
graph and Electrical Subway Company 
and the Empire City Subway Company 
for an accounting of their affairs since the 
date of construction in 1886, were resumed 
on December 22, before Adrian H. Joline, 
Eugene A. Philbin, and Hamilton Odell, 
the referees. Under the contract entered 
into between the city and the two corpo- 
rations, the corporations agreed to build 
the subways and conduits used by the 
city’s telephone and electric-lighting wires, 
the city in turn guaranteeing, through 
the Board of Electrical Control, an an- 
nual profit of ten per cent on the cost of 
construction. 

The city is now asking for an account- 
ing of the affairs of the corporations upon 
the ground that the $12,000,000 alleged 
to have been expended in the construction 
of the conduits and subways is incorrect 
and that the city instead of owing to the 
concerns the sum of $7,000,000, as al- 
leged, really owes them very little, if any- 
thing at all. The city also contends that 
under the terms of the contract it now 
has the right to take over the manage- 
ment and control of the concerns on the 
ground that they have violated the con- 
tract in not keeping books showing the 
details of the cost of construction. This 
the corporations deny. 
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ALTERNATING CURRENTS AND 
THEIR APPLICATIONS. 





BY EDSON R. WOLCOTT. 





Cuapter II. (Part IV).—PaRaLLeL 
OPERATION OF ALTERNATORS. 





SYNCHRONISM. 

To secure sufficient output it is often 
necessary to operate alternators in parallel, 
but it is evident that serious difficulties 
would arise if the machines so operated 
had not the same frequency or were out 
of phase. The frequency can be varied by 





4 


4 
yy 

















A 





FIG. 58—SYNCHRONIZING ALTERNATORS. 
LAMPS DARK WITH MACHINES 
“IN PHASE.” 

changing the speed ; the phase is adjusted 
as follows: If the voltage of one machine 
reaches a maximum in one direction when 
that in the other reaches a maximum in 
the opposite direction, heavy short-circuit 
currents will be exchanged between the 
machines, while no current will be deliv- 
ered to the outside line. It therefore be- 
comes imperative to connect the machines 
together only when they are in phase. 


























FIG. 59.—SYNCHRONIZING ALTERNATORS. 
LAMPS BRIGHT WITH MACHINES 
“IN PHASE.” 

To understand the scheme of synchro- 
nizing, let it be recalled that two bodies 
having nearly the same period of vibra- 
tion, as, for instance, two pendulums, will 
swing in step with each other at intervals 
which grow longer the nearer alike the 
periods become. In comparing two alter- 
nators for phase relation, ordinary elec- 
tric lights can be used to determine when 
the two machines are “in step,” or “in 
synchronism.” .The apparatus used in de- 
termining this is called a “synchronizer.” 


The connections for using electric lights 
as synchronizers are illustrated in Fig. 
58 and Fig. 59. In the former the lamps 
L are connected in a circuit which joins 
corresponding terminals of the two alter- 
nators A and B. When the two gener- 
ators are in phase the voltage at any in- 
stant across CD is equal to that across 
EF, and no current will flow through CE 
or DF. Thus the lamps L will not be 
bright when the two are in phase, but 
will be luminous when they are out of 
phase. When the connections are re- 
versed, as shown in Fig. 59, the lamps are 
bright when the machines are in phase 
and dim or dark when out of phase. 
When the voltage of the alternators is too 
high to connect lamps directly, transform- 
ers are used and the lamps inserted in 
a circuit joining their secondary terminals. 
TWO-PHASE GENERATORS. 

A method of paralleling two-phase high- 
voltage generators is shown in Fig. 60. 
There are four wires running from gen- 
erator No. 1 to the four bus-bars, as 
shown, and also four wires running from 
generator No. 2 to the bus-bars. Phase 
1 of generator No. 1 corresponds with 
phase 1 of generator No. 2; similarly with 
the other phases. The secondary of trans- 
former T: is connected in series with two 
lamps, L, and the secondary of trans- 
former T:, while T: is connected to Ts. 

THREE-PHASE GENERATORS. 

Connections for paralleling high-volt- 
age three-phase generators are shown in 
Fig. 61. The two Y-connected alternators 
are shown at A and B, each connected to 
the bus-bars as shown. The transformers 
T:, T:, Ts and Ts are connected similarly 
to those of Fig. 60, their primaries to the 
main circuits and their secondaries to the 
lamp circuits. Only two circuits need 
be considered in synchronizing three-phase 
eircuits, since any one circuit has its ter- 
‘uinals in common with the terminals of 
the other two circuits. 

SYNCHRONIZING POLYPHASE ALTERNATORS. 

To start with, the connections may or 
may not be such as to cause the lamps of 
both circuits to light up simultaneously, 
or to be dark simultaneously when the 
currents are in phase. This can be deter- 
mined only by testing before the switches 
are thrown connecting the alternators to 
the bus-bars. Both machines are then 
run at normal speed and voltage. If the 
lamps in both synchronizing sets glow and 
darken in synchronism the connections are 
all right, but if one set becomes dark and 
the other light at the same time, one phase 
must be reversed if it is a two-phase ma- 
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chine, or one or two leads if a three- 

phase machine. The lamps will then pul- 

sate together and the generators may be 

thrown in parallel at the proper indica- 

tion. 

CONDITIONS FOR PARALLEL OPERATION 
OF ALTERNATORS. 

In order for alternators to operate prop- 
erly in parallel they should conform in 
phase, frequency and wave form, other- 
wise small, useless currents will be ex- 
changed between the machines. Machines 
of similar design are therefore usually 
used and run at the same speed for best 
operation. 

If the electromotive force of one of the 
alternators drops below that of the other 
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FIG. 60.—SYNCHRONIZING BOTH PHASES 
OF TWO-PHASE ALTERNATORS, USING 
LAMPS AND TRANSFORMERS. 
it draws current. from the others as a 
motor instead of feeding the line as a 

generator. 


PHASE AND CAPACITY. 
For a single-phase generator the out- 


put in watts is equal to the product of the 
electromotive force and the current. 
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FIG. 61—SYNCHRONIZING THREE-PHASE 
ALTERNATORS WITH LAMPS AND 
TRANSFORMERS. 
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For a two-phase generator the total out- 
put is equal to the sum of the outputs of 
the two single-phase circuits, or if the toad 
be balanced—each circuit taking one- 
half—it is equal to twice the output of 
one phase. 

For a three-phase alternator with bal- 
anced load the total output is equal to the 
output of one phase multiplied by the 
square root of 3, or 1.732. 
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BELT-LEAKAGE IN INDUCTION 
MOTORS. 





BY R. E. HELLMUND. 





Although quite some time has passed 
since Prof. C. A. Adams first called at- 
tention to belt-leakage phenomena, the 
nature and the general characteristics of 
the same are comparatively little known 
among designing engineers. In the pres- 
ent article the writer will attempt to in- 
vestigate and demonstrate in a general 
way without going into a detailed mathe- 
matical analysis the characteristics of belt- 
leakage. At the same time it will be 
shown how the same is influenced by the 
arrangement of the motor windings, etc. 

Let us consider first the belt fluxes un- 
der the assumption that the motor is in 
its locked condition and that the resist- 
ances of the windings are zero. It may 
also be advisable to study the belt fluxes 
under the assumption that the other leak- 
age fluxes are zero. In this case the fluxes 
to be studied are the only fluxes existing 
and it is possible to recognize their char- 
acteristics more readily. These assump- 
tions will not influence the final results 
in their general characteristics, with some 
exceptions, which will be discussed later 
on. 

If we assume a motor with a primary 
winding for a certain number of phases, 
each of which is distributed over a certain 
number of slots, we know that a current 
flowing in this winding will tend to set 
up a magnetic field. The distribution of 
this field over the various teeth of a pole- 
face is, under the usual assumption of a 
uniform air-gap reluctance, primarily de- 
termined by the throw of the coils, the 
number of phases and their distribution 
over the pole-face, i. ¢., the number of 
slots per phase and pole. If this field is 
caused to act upon a short-circuited sec- 
ondary winding of zero resistance, which 
is in its arrangement an exact image of 
the primary winding, the induced currents 
in this secondary winding will tend to set 
up a field which is opposite and an exact 
image of the field which the primary cur- 
rents tend to set up; that means that not 
only the resultant effect of the secondary 
currents is equal and opposite to that of 
the primary currents, but also that the 
action of the secondary upon each indi- 
vidual tooth is equal and opposite to the 
action of. the primary upon the same 
tooth.. This being the..case, the resultant 
magnetomotive force impressed upon each 
individual tooth will be zero and there 
will be no fluxes flowing. This condition 


is obtained in all cases where the arrange- 
ment and number of phases as well as the 
number of slots in both members are alike 
and where the secondary is in such a po- 
sition that each of the secondary phases 
is located exactly opposite to the corre- 
sponding primary phase. The same con- 
dition is also obtained if a squirrel-cage 
secondary of zero resistance is used in 
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FIG. la—FULL-PITCH TWO-PHASE WIND- 

INGS, WITH TWO SLOTS PER PHASE. 
connection with any primary winding, be- 
cause the currents in such a squirrel-age 
winding will adjust themselves automat- 
ically so as to produce a magnetizing 
effect which is an exact image of that of 
the primary winding. This is possible 
because the current volume in each sec- 
ondary slot is in a certain way independ- 

ent of that of any other secondary slot. 














FIG. 1b.— VECTOR DIAGRAM OF MAGNETO- 
MOTIVE FORCES. 


Conditions will be different, however, 
if the secondary is wound for a definite 
number of phases which are in their ar- 
rangement or position different from 
those in the primary. While the currents 
set. up in such a secondary will tend. to 
induce a total field which is equal and 
opposite to the total field induced by the 


forces impressed 
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primary, the distribution of this second- 
ary field is primarily given by the ar- 
rangement of the secondary winding on 
account of the fact that the current vol- 
umes in the secondary slots are not inde- 
pendent of each other, but will be equal 
in all slots containing the same number 
of conductors of the same phase. It may 
therefore happen that while the total effect 
of primary and secondary approximately 
counterbalance each other, the magneto- 
motive-forces impressed upon some or all 
of the individual teeth are not fully coun- 
terbalanced. As soon as this is the case 
there will be, of course, fluxes set up in 
those teeth. In considering further the 
possibility and characteristics of such 
fluxes we must keep one given condition 
of equilibrium in mind. Since we have 
assumed that the resistance in the sec- 
ondary is zero and that the effect of the 
other leakage fluxes may at the present be 
neglected we know that the total potential 
induced in each of the secondary phases 
must be zero, since otherwise the second- 
ary currents would be infinitely large. 
We know, therefore, that in any case 
where there are fluxes set up in some or 
all of the teeth and where we have, there- 
fore, fluxes interlinking with the coils of 
both members the resultant effect of these 
fluxes upon each of the secondary phases 
must be necessarily zero. The potential 
induced in each individual coil of the sec- 
ondary may, however, be of a certain 
value different from zero. 

In the following the problem will be 
further investigated by the aid of some 
simple diagrams and under consideration 
of the above condition of equilibrium. 
The writer has shown in a paper read 
before the annual convention of the Amer- 
ican Institute of Electrical Engineers at 
Atlantic City* that the magnetomotive- 
upon the individual 
teeth may be represented by vectors ex- 
tending from the centre of a polygon to 
the sides of the same and that the char- 
acter of these polygons is given by the 
style of the winding employed, the num- 
ber of phases, the number of slots, ete. 
These polygons may be utilized to good 
advantage for the study of belt-leakage 
as outlined hereafter. 

Let us consider first a very simple case, 
say, for instance, a full-pitch two-phase 
winding with two slots per pole and phase 
in both members. The polygon represent- 
ing the magnetomotive forces impressed 
by the currents in each member upon the 


*Proceedings of June, 1908. See also article 
by Prof. H. Gérges, Elektrotechnische Zeit- 
schrift, January 3, 1907, treating the same sub- 
ject for full-pitch windings only. 
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teeth is in this case a square. With re- 
gard to the relative position of the two 
members we may assume that each of the 
secondary phases overlaps with one-half 
of each of the primary phases as shown in 
Fig. 1a; or expressed differently, the sec- 
ondary phases may be shifted forty-five 
degrees against the primary phases. It 
is at once obvious that in this case the 
secondary currents are shifted forty-five 
degrees against the primary currents. If 
therefore the vectors of the square dia- 
gram, 2°, 4°, 6°, 8° (see Fig. 1b) repre- 
sent the magnetomotive forces impressed 
by the primary upon the teeth, the mag- 
netomotive forces impressed by the sec- 
ondary currents must be represented by 
the vector of a square diagram, which is 
forty-five degrees shifted against the pri- 
mary square diagram. Such a square di- 
agram is represented by the square 2’, 4’, 
6’, 8’ in Fig. 1b. It appears from this 
figure that the resultant magnetomotive 
forces impressed upon the teeth can never 
be zero in all of the teeth, no matter what 
the relative size of the primary and sec- 
ondary square diagrams may be. ‘This 
1a +2a 
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FIG. 1c.—PHASE DIAGRAM OF POTENTIALS. 


shows that there must be actually fluxes 
existing which interlink with the con- 
ductors of both members. 

Professor Adams called these fluxes the 
belt-fluxes ; the writer is rather inclined to 
call them differential fluxes, since they are 
caused by the differential action of the 
magnetomotive forces impressed by the 
currents in the two members upon the 
individual teeth. 

The size of these fluxes and therefore 
the size of the secondary square diagram 
is determined by the condition mentioned 
before, that the resultant electromotive 
force induced by these fluxes in each of 
the secondary phases must be zero. The 
secondary square diagram shown in Fig. 
1b is chosen of a size to fulfill this con- 
dition. 

The resultant magnetomotive forces of 
the teeth, 7. ¢., the vectors 1, 2, 3, ete., are 
the differences of the magnetomotive 
forces 1°, 2°, 3°, etc., impressed by the 


primary and those impressed by the sec- 
endary, 1’, 2’; 3’, ete. If the scale for the 
fluxes is correspondingly assumed, the 
vectors 1, 2, 3, ete., may also be consid- 
ered to represent the fluxes in the indi- 
vidual teeth. The total flux interlinking 
with any of the primary or secondary 
coils is the sum of the fluxes of those 
teeth, which are surrounded by the coil 
under consideration. Thus the flux of 
the coil 1a is proportional to the vector 4; 
that of the coil 2a is proportional to the 
vector 2; that of the coil le is propor- 
tional to the vector 2,.also; and that of the 
coil 2¢ is proportional to the vector 6. 

The potential induced in coil la may 
be, therefore, represented by a vector la 
(see Fig. 1c), which is proportional to and 
lagging ninety degrees behind the vector 
4. The potentials induced in the other 
coils of phase a and of phase ¢ are simi- 
larly found and represented by the vectors 
shown in Fig. 1c. It will be seen that the 
resultant potential induced in the second- 
ary phase c is zero, while the resultant re- 
actance potential induced in the primary 
phase a is proportional to the sum of the 
vectors la + 2a and 3a + 4a. 

The ratio of this potential to the poten- 
tial induced in phase a under the assump- 
tion of a light-running secondary and the 
same primary current gives the so-called 
leakage coefficient for the case under con- 
sideration. 

The names belt-leakage coefficient and 
belt-leakage fluxes for the belt fluxes are 
not entirely correct. As we have seen, the 
belt fluxes interlink with the conductors 
of both members and induce potentials in 
the conductors of both members; they are 
therefore not leakage fluxes in the correct 
sense of the word. It is, however, entirely 
justifiable to consider them in the same 
way as the leakage fluxes, since they have 
practically the same effect as the latter. 
We have seen in the case under considera- 
tion that the resultant effect of the belt 
fluxes upon each secondary phase is zero; 
that means the resultant effect is the same 
as if the fluxes would not interlink with 
the secondary at all. In the primary, 
however, the fluxes induce a _ resultant 
potential in each phase, which is different 
from zero and counteracts the impressed 
potential. The fluxes have, therefore, ex- 
actly the same effect as any of the other 
primary leakage fluxes would have in this 
respect. In certain ways the belt phe- 
nomena are somewhat different from the 
other leakage fluxes, however, as will be 
shown later on. 

The above example shows plainly that 
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the belt-leakage will be in general the 
larger the less the sides of the primary- 
magnetomotive - force polygon coincide 
with those of the secondary. It will there- 
fore always be possible to obtain an ap- 
proximate idea about the size of tie belt- 
fluxes being induced in case of the various 
possible combinations of windings by 
drawing the primary and secondary poly- 
gon of approximately the same size and 
by combining them under different angles. 
Of special interest of course are these po- 
sitions where the polygons are shifted 
one-half of a polygon side against each 
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POLYGONS AND COMBINATIONS FOR COM- 
MON WINDING TYPES. 





other, since for these positions the belt 
fluxes are always the largest. 

In Figs. 2a to 2d the polygons for some 
of the winding types most commonly used 
are shown; the angle given in connection 
with these figures is the angle of the coil 
pitch in electrical degrees. 

The combination of two full-pitch two- 
phase windings (two squares as shown in 
Fig: 2a) has been given in Fig. 1b for the 
position of the maximum belt fluxes. 

The combination of two full-pitch 
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three-phase windings (two hexagons as 
shown in Fig 2c) is shown in Fig. 4, and 
it appears at once that the three-phase 
case is considerably better than the cor- 
responding two-phase case. 

The two-phase case with windings of a 
pitch angle of 135 degrees in both mem- 
bers (two polygons as shown in Fig. 2b) 
is shown in Fig. 3. 

The results obtained by winding a 
three-phase motor with a pitch angle of 
150 degrees (two polygons as shown in 
Fig. 2d) in both members are shown in 
Fig. 5. 

A combination frequently used in prac- 
tice is a two-phase stator with fractional 
pitch (polygon of Fig. 2b) and a full 
pitch three-phase winding in the rotor. 
This case is shown in Figs. 6a and b for 
two different rotor positions. 

Any other combination may be simi- 
larly investigated. 

The above comparisons are all inde- 
pendent of the number of slots per pole 
and refer chiefly to the type of windings 
being employed. The effect of the num- 
ber of slots may be best demonstrated by 
comparing the case of Fig 1b with a full- 
pitch two-phase case of twice the number 
of slots. This case is shown in Fig. 7. It 
appears from this diagram that the maxi- 
mum belt magnetomotive force is ap- 
proximately the same as in Fig. 1b in a 
number of teeth of the present case, as, 
for instance, the teeth 1°, 3°, 5°, ete. (see 
Fig. 7). The belt magnetomotive force 
for teeth 2°, 4°, 6°, ete., is, however, com- 
paratively small, since the magnetomotive 
forces of the primary and secondary act- 
ing upon these teeth are not much differ- 
ent. This means that while the maxi- 
mum magnetomotive force has not been 
affected by doubling the number of slots 
the same acts only upon half the number 
of teeth, that is, upon half the pole area. 
The belt fluxes have therefore been re- 
duced to somewhat above half the size by 
doubling the number of slots. Similarly 
the belt fluxes may always be reduced by 
increasing the number of slots, and will 
be increased by decreasing the number of 
slots. An exception to the latter rule is 
the case of one slot per pole per phase, 
which is of no practical importance. 

So far we have considered the belt 
fluxes under the assumption of zero re- 
sistance. In wound secondaries the phe- 
nomena will not be changed essentially 
by the introduction of a resistance into 
the secondary. In case of a squirrel-cage 
secondary, however, this will be the case. 
The belt fluxes in a squirrel-cage motor of 


zero resistance in the secondary are, as 
previously stated, zero, because the sec- 
ondary currents will, in this case, adjust 
themselves so as to form an exact image 
of the resultant current volumes in the 
primary slots. If there is resistance in 
the squirrel-cage secondary, however, as 


_is always the case in practice, this resist- 


ance will tend to make the secondary cur- 
rent distribution more or less sinusoidal. 
If the secondary current distribution’ is 
sinusoidal, however, the diagram for the 
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FIG. 7.—MAGNETOMOTIVE FORCES FOR 
TWICE THE NUMBER OF SLOTS 
IN FIG. la. 


magnetomotive forces will form a regular 
polygon with as many sides as there are 
slots per each pair of poles. An approxi- 
mate idea about the size of the belt fluxes 
for this secondary current distribution 
will be obtained by comparing a regular 
polygon, III (see Fig. 8), with the poly- 
gon I, given by the primary. The latter 
has been shown for a full-pitch two-phase 
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FIG. 8.—COMPARISON OF PRIMARY AND 
SECONDARY POLYGONS. 


winding in Fig. 8.. Since in practice the 
condition of sinusoidal current distribu- 
tion is obtained only for infinite resistance 
in the secondary, the belt fluxes will be 
somewhere between zero and the value 
indicated by the difference between the 
regular polygon of the secondary and the 
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primary polygon, and the size of the re- 
sistance will determine the actual value of 
the belt fluxes in squirrel-cage motors to 
a very large extent. In other words, the 
belt fluxes will be, under the assumption 
of the same current in the primary, the 
larger the larger the secondary resistance ; 
and, therefore, in this respect, they are 
principally different from the other leak- 
age fluxes. Although the zigzag leakage 
and the secondary slot leakage are also to 
a certain extent changed by changes in 
the secondary current distribution, and, 
therefore, by changes in the secondary re- 
sistances, these changes are hardly of great 
practical importance, while the relative 
change in the belt fluxes caused by changes 
in the secondary resistance is consider- 
able. 

The general characteristics lined out 
above for the secondary in its locked con- 
dition apply also in a general way when 
the motor is running with synchronous 
speed. If in this case the resistance in a 
squirrel-cage secondary is zero there will 
be certain reactive currents induced in 
the secondary, which, as has been shown 
in various previous publications by the 
writer and others, cause the primary field 
to assume a sinusoidal distribution over 
the pole face. Therefore any secondary 
currents caused by loading the motor will 
have a sinusoidal distribution and will set 
up a secondary field which counteracts the 
primary sinusoidal field. Since the dis- 
tribution of the two fields is the same 
there will be no belt fluxes. If we intro- 
duce, however, resistance into the secona- 
ary the correcting effect of the secondary 
currents upon the primary field cannot 
fully take place. On the other hand, the 
secondary currents will be influenced in 
their distribution to a certain degree by 
the secondary resistance. Consequently 
there will be differences in the field dis- 
tribution of the primary and secondary 
fields and certain belt fluxes will exist. 
In a motor with a phase-wound secondary 
the two fields will depend, in a certain de- 
gree, for the running condition as well as 
for the stationary rotor condition, upon 
the distribution and the style-of winding 
employed in the two members, and, 
therefore, belt fluxes will be induced while 
the motor is running as well as while it 
is locked. 

In single-phase induction motors the 
belt fluxes may exist as well as in poly- 
phase motors. In fact, this type of motor 
is especially adapted to demonstrate the 
principle of the belt fluxes, if we assume 
an imaginary motor with only one phase 
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in primary and secondary. The word 
imaginary has been introduced because 
such a motor would of course not be built 
in practice. Let us assume, for instance, 
a winding arrangement as shown in Fig. 
9. The stator and rotor are wound alike, 
but the rotor is shifted ninety electrical 


_ degrees against the stator. The fluxes 


induced by the stator winding are shown 
by dotted lines. In order to obtain a true 
single-phase winding in the secondary any 
of the two secondary coils 1 and 2, 3 and 
4, 5 and 6, 7 and 8 must be connected 
in series. If this be the case it will be 
seen at once that none of the primary 
fluxes has any effect whatsoever upon the 
secondary currents, since any of the pri- 
mary fluxes interlinking with one of the 
secondary coils interlinks at the same time 
in opposite direction with the other coil 
of the same secondary circuit. If we con- 
sider, for instance, the flux a, we see that 
the same interlinks with the secondary 





FIG. 9.—WINDING WITH ONE PHASE IN 
PRIMARY AND SECONDARY. 


coil 1, but it interlinks also with the sec- 
ondary coil 2, therefore, the potentials 
induced in the two coils which are con- 
nected in series are equal and opposite, 
and the resultant effect of the flux a upon 
this circuit is zero. The effect of the same 
flux a upon the primary, however, is that 
it induces a resultant counter-electromo- 
tive-force which is different from zero, 
because the two primary coils with which 
the flux interlinks are connected in series 
in opposite direction, and the potentials 
induced in these coils are therefore added 
to each other. We may thus consider 


these fluxes in a similar way as the belt 


fluxes previously described for polyphase 
motors, although the single-phase case is 
different from the polyphase case in so far 
as the currents in the secondary are zero, 
and the differential action takes place over 
the whole pole face in the same direction, 
while in the polyphase motor the total sec- 
ondary field approximately counterbal- 





ances the primary field and a differential 
action takes place only in a limited degree 
on account of the different distribution 
of the two fields. In the single-phase as 
well as in the polyphase motor the fluxes 
described have, however, one common 
characteristic: that is, they are fluxes 
which interlink with the coils or conduct- 
ors of both members, and while their re- 
sultant effect upon one of the members 
is that they induce a counter-electromag- 
netomotive force in the same they have 
no such resultant effect upon the other 
member. This last characteristic nay, 
therefore, be best utilized for defining the 
so-called belt or belt-leakage fluxes. 

ope 

A Jovian Correction. 

At the Sixth Annual Meeting of the 
Rejuvenated Sons of Jove, held in Buf- 
falo, N. Y., Alex Henderson, of New 
York city, offered a resolution that at the 
close of each annual meeting the as- 
sembled Jovians drink a standing toast 
to the First Jupiter, Chas. W. Hobson, 
No. 1, of Dallas, Texas, to the following 
sentiment: 








A single rose-leaf passed before a man 
while he is alive is productive of more 
happiness and joy than a mountain of 
flowers heaped upon his grave. 


In the account of the proceedings of 
that meeting, prepared for and published 
by the electrical press of the country, the 
beautiful sentiment, given above, unfor- 
tunately, was quoted incorrectly, entirely 
robbing it of its delicate fragrance. 

In justice to Mr. Henderson, and in 
justice to the sentiment itself, the correct 
quotation is published at the request of 
ihe writer of the original article. 
ee 
Tenders for Municipal Lighting Plant. 

United States Consul-General William 
H. Michael, of Calcutta, reports that a 
British company having failed to put in 
an electric-lighting plant in Lucknow, 
India, according to the terms of a fran- 
chise granted to it about three years ago, 
the municipality of that city proposes to 
cancel the franchise and make other ar- 
rangements. The municipality passed a 
resolution inviting tenders by advertise- 
ment for lighting the city by gas or elec- 
tricity. 











ahs 
New Japanese Electric Road. 

The Osaka-Takaradzuka electric rail- 
way, of fifteen-and-one-half miles, and the 
Minomo-Arima branch, of two-and-one- 
half miles, will be constructed at a cost 
of $1,437,500. A loan of $650,000 has 
been arranged with English capitalists, at 
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the rate of 7.9 per cent, this money to be 
used upon the plant and machinery only. 
It is understood that the parties furnish- 
ing the capital have secured the contract 
for installing the plant. 

ame 
Electric Lighting on the Canal Zone. 

Doubtless by the time of the date of 
issue of this number of the ELEctTRIcAL 
Revirw AND WESTERN ELECTRICIAN every 
village and hamlet on the Canal Zone be- 
tween La Boca and Gorgona will be 
lighted by electric lights. A 400-kilowatt 
generator, direct-connected to a horizontal 
cross-compound engine, running at 150 
revolutions per minute, has been added 
to the equipment at the Empire power 
plant, making the extension of the pres- 
ent line possible. All the work of wiring 
the various villages and camps has been 
completed. The number of lights that 
have been added to the circuit is 1,185, 
distributed, according to the Canal Rec- 
ord, as follows: 

Camp Chagres, 80; Haut Obispo, 75; 
Santa Cruz, 200; Matachin, 100; Mira- 
flores, 130; Pedro Miguel, 150; Rio 
Grande, 100; Cucaracha, 75; Cocoli 
shops, 100; Cunette, %5; miscellaneous, 
100. The lights between Matachin and 
Gorgona are supplied as heretofore from 
the Gorgona power house. 
aes 
Hudson River Power Reorganization. 

The Boston protective committee of 
bondholders of the various Hudson River 
power companies is sending bondholders 
the report of the Stone & Webster exam- 
ination, which appraises the physical 
properties already completed and in op- 
eration at $6,234,000. This does not in- 
clude any investment in undeveloped 
properties. Against this there are out- 
standing $11,010,500 five per cent and 
six per cent bonds and notes, and $6,0U5,-. 
500 stock. 

















ede 
Public Works for Brazil. 

The Brazilian Review states that the 
Government of the State of Espirito 
Santo recently signed a contract with Dr. 
Augusto Ramos for the installation of 
water supply, electric lighting and a drain- 
age system at Victoria, the capital of the 
state. Work must be commenced within 
thirty days and completed within four- 
teen months. The water supply will 
amount to about 25,000,000 gallons every 
forty-eight hours, and the electric force 
to about 800 horsepower. This conces- 
sion is considered valuable, owing to the 
extensive mineral resources of the interior 
of the country. 
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QUESTIONS AND ANSWERS. 





DEsIGN OF AN Exectric HEATER.— 
Please tell me what size and length of 
wire to use to make an electric heater, 
the highest temperature not to consume 
over 2,000 watts. How can I connect this 
up as a three-point heater?—A. F. &., 
Chicago. 

On a 110-volt circuit a heater consum- 
ing 2,000 watts would take a current of 
18.2 amperes. By Ohm’s law its resist- 
ance would, therefore, be 6.06 ohms. To 
determine the proper size of wire to carry 
the current required we have recourse to 
the following formula which may easily 
be derived or will be found in some sim- 
ilar form in many text-books: 


Aig 2 
x= y 


m 
where x represents the cross-section of the 
conductor ; f the number of watts radiated 
per square inch of surface, here assumed 
to be unity; i the current, 18.2 amperes; 
k the specific resistance of German silver, 
0.00001 approximately, and m is a form 
factor depending on the shape of cross- 
section of the conductor, for round wire 
m=4-7. Substituting these values in 
the equation and solving for the cross- 
section, x equals 0.0099, or approximately 
0.01 square inch. Expressed in wire 
measure, 0.01 square inch equals 12,750 
circular mils. Now No. 9 wire, having 
a cross-sectional area of 13,092 circular 
mils, will be suitable for our purpose, so 
far as its carrying capacity is concerned. 
No. 9 German silver wire has a resistance 
of 14.9 ohms per 1,000 feet, so that to 
give a resistance of 6.06 ohms 408 feet 
will be necessary. This amount of wire 
connected across the 110-volt mains will 
take about all the current it can safely 
be relied upon to carry. If another de- 
gree of heat is desired, say three-quarters 
of the above figured highest temperature, 
connect in series with the wire just calcu- 
lated 136 feet of No. 10 German silver 
wire, or 171 feet of No. 9. For a step to 
give one-half the maximum heat, connect 
in series with the other resistances 108 
feet of No. 13 German silver wire. It 
is, of course, evident that for the gradu- 
ating resistances smaller wire may profit- 
ably be used, as has been recommended, 
since these resistances will be called upon 
to carry only part of the full current. A 
four-point switch, like the arm of a rheo- 
stat, can easily be connected to secure any 
of the heats desired or to turn off the 
current entirely. It may be suggested 
here also that an electrical heater made to 


dissipate this amount of energy must be 
wound on a rack of refractory insulating 
material and every precaution must be 
taken in its construction and operation. 


CONSTRUCTION OF SELENIUM CELLS.— 
What resistance should a selenium cell 
properly made, measure?—W. T. P., Bil- 
lings, Mont. 

The gray crystalline allotropic modifi- 
cation of selenium, whose resistance varies 
inversely with the illumination to which 
it is subjected, has a very high specific 
resistance. In order to pass a current of 
useful magnitude through such a cell the 
current path must be made very short 
and of relatively great cross-section. A 
popular form of selenium cell is shown in 
the sketch herewith. Around a tube of 
glass or other insulating material two 
fine copper wires are wound, separated by 
a distance of about one millimetre. Amor- 
phous selenium, as purchased at any 
chemist’s shop, by heating to 200° C. is 
converted into the crystalline form on 
cooling. By rolling the tube and wires 
in the molten material at the proper tem- 
perature the selenium will adhere as 

















rt 
FORM OF SELENIUM CELL. 
a coating, bridging the wires. Such a 
cell may have a normal resistance of 
10,000 to 500,000 ohms, depending, of 
course, on the length of the spiral, the 
distance between the wires and the thick- 
ness of the coating, as well as upon the 
purity of the selenium. When brought 
into the full illumination of a sixteen- 
candlepower lamp a cell of the described 
construction which normally measured 
120,000 ohms dropped to a resistance of 
1,500 ohms. The resistance-change phe- 
nomenon of selenium shows some lag be- 
hind the causative illumination. Thus 
with a sudden increase of incident light 
the conductivity increases rapidly in the 
first fraction of a minute, then continu- 
ing to rise slowly for several minutes 
more. Upon eclipse the conductivity falls 
almost instantaneously to about half its 
illuminated value, then slowly reaches its 
original quantity after a number of min- 
utes. The time of illumination also has 
an effect on the time required for resto- 
ration to the original dark value. The 
dark resistance of a cell that has been 
given a long exposure to a strong light 
will not be re-established until after a 
correspondingly long time. The sensitiv- 
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ity of selenium has been observed to be 
greatest when the incident rays of light 
are at right angles to the direction of 
the current. The resistance varies with 
the temperature, reaching a maximum at 
about 140° C., beyond which point it falls 
with increasing temperature. 

Coin CoNnsuMPTION IN PRIVATE 
PLANTs.—Please let me know the amount 
of coal, in pounds, consumed per kilowatt- 
hour in the average private plant.— 


P. F. R., New York, N. Y. 

The coal consumption in different 
plants varies with the size, age and char- 
acter of the equipment, with the load fac- 
tor, with the quality of the fuel and with 
the skill and care of the operatives. Since: 
these features vary much more in isolated 
plants than the corresponding features of 
central stations, and since records of them 
are not nearly as complete, it is almost 
impossible to give any single figure as 
representing a typical private plant. The 
following figures represent averages in 
their respective classes in New York city: 
Eight office buildings with an average of 
thirteen stories each consume from 8.2 to 
15.5 pounds of coal per kilowatt-hour, 
averaging about 11.6 pounds; eight apart- 
ment houses, hotels and clubs with an 
average of seven stories range from 11.1 
to 26.7 pounds of coal per kilowatt-hour, 
averaging about 17.4 pounds. As the size 
of the plant diminishes the coal consump- 
tion per unit increases. An article by 
Charles E. Lucke in the Exectricat Re- 
view of May 18, 1907, discusses this sub- 
ject at length. 


IGNITION OF GASOLENE Enaine.—I 
have a six-horsepower gasolene engine that 
T wish to start with the spark plug con- 
nected on the batteries and later with 
the dynamo, as the engine reaches its full 
speed. How can I do this with a three- 
point switch ?—T. C. J., Glenwood, Utah. 


Connect one wire from the spark coil 
to the pivot of the three-point switch; 
leave the first of its three points dead; 
connect one side of the battery to the mid- 
dle point and one side of the dynamo 
to the last point of the switch. Connect 
the other sides of the battery and dy- 
namo together and to the other side of 
the coil. In starting throw the switch 
from the first to the second point and, as 
soon as the engine has speeded up, to the: 
third point. In stopping merely throw 
the switch to the first or dead point. 


Use or AtcoHot AND Rostn 1n Sot- 
DERING.—From considerable experience in 
soldering the cans of telephone condensers, 
I find that the use of soldering acid with 
rosin makes a strong soldered joint, but 
that later the acid causes breakdown of 
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the condenser and greatly shortens its life. 
Rosin alone with solder does not seem to 
be very substantial, as ‘the rosin heats up 
before the solder and runs ahead of it, 
filling up the joints before the solder has 
a chance to settle on or stick to the tin. 
The use of alcohol with rosin makes an 
excellent soldered joint. Will the alcohol 
get into the can of the condenser and draw 
moisture so as to deteriorate the life of 
the condenser? If so, why? What are 
the actions on joints soldered with acid 
or other chemicals? What effect has the 
moisture on such cases?—F. L., Chicago. 

The use of alcohol with rosin as a flux 
in soldering has much to recommend it 
where the use of the ordinary soldering 
“acids” or “salts” is apt to be injurious, 
as in the case cited. The alcohol should 
not enter the can to any appreciable ex- 
tent, as its rapid vaporizing power, par- 
ticularly at the temperature at which the 
solder is applied, causes the bulk of it 
present to evaporate. This is its marked 
advantage over acid, for it evaporates com- 
pletely, leaving no deposit of any kind 
behind. Instead of drawing water to the 
joint, it does the contrary and removes it; 
in fact, alcohol is frequently used to dry 
a wet substance quickly, which it does by 
forming a dilute alcohol that evaporates 
more rapidly than water alone. The most 
common soldering flux used is zine chlo- 
ride, usually called soldering “acid,” be- 
cause it generally contains an excess of 
hydrochloric acid. When it is used quite 
freely some of the zine chloride remains 
uncombined at the joint and, being highly 
deliquescent, draws water to it. This is, 
of course, fatal to a condenser. The ex- 
cess. acid present also slowly acts on the 
joint to.weaken it mechanically. In 
nearly all delicate electrical apparatus 
where small currents are used the presence 
of zinc chloride or other salts at the joints 
is deleterious, as it causes electrochemical 
electromotive forces that interfere with 
the normal currents to be used or set up 
false currents that vitiate the true results. 
The presence of moisture only adds to 
these effects, as it renders the salts more 
active electrolytes than when nearly dry. 


REVERSIBILITY OF WATTMETER ON 
RovTaRy-CONVERTER Crrcurt.—Why doés 
not a wattmeter run backward when a 
rotary converter is run from the direct- 
current side, 7. ¢., as a motor?—M. H., 
Tampa, Fla. 

The type of integrating watt-hour meter 
used is evidently of the motor type, such 
as the Thomson méter, which can be used 
on either direct or alternating currents, 
since a reversal of line polarity reverses 
the currents in both the pressure and cur- 
rent coils simultaneously, and therefore 


does not change their relation. Hence a 
reversal of current in the rotary converter 
does not reverse the rotation of the meter. 
edo 
THE CHICAGO ELECTRICAL SHOW. 











BANNER EXHIBIT OF THE ELECTRICAL 
TRADES EXPOSITION COMPANY, COLI- 
SEUM, JANUARY 16 To 30. 





Final preparations for Chicago’s Jan- 
uary Electrical Show are well under way 
and the sale of space has been so large 
that there is every reason to believe that 
the coming show will be the most com- 
prehensive and interesting of all the four 
shows the Electrical Trades Exposition 
Company will have given. Every branch 
of the electrical field will be represented 
and the exposition will maintain its repu- 
tation as Chicago’s “Billion Dollar Show.” 
Notwithstanding the fact that the scheme 
of decoration employed last year was out- 
lined as a permanent proposition, at a 
cost of $25,000, changes will be made for 
the decoration of the coming show, which 
will cost approximately as much as was 
expended a year ago. The decorations 
will be fully as elaborate, employing an 
entirely new scheme of lighting. Special 
arrangements are being made for elec- 
trical attractions which will be of interest 
to the general public, and the trade ex- 
hibits this year will include more working 
exhibits than have been shown heretofore. 
An unusually big display of everything 
new in telephony will be made. Assist- 
ant Manager John J. Schayer, who has 
had charge of this year’s show, owing to 
the illness of Homer E. Niesz, feels par- 
ticularly gratified with the results as they 
now stand, and predicts that the January 
show will draw the banner figures in the 
matter of attendance. The complete list 
of exhibitors to date is as follows: Crane 
Company, Commonwealth Edison Com- 
pany, Wagner Electric Manufacturing 
Company, Federal Electric Company, 


‘Cutler-Hammer Manufacturing Company, 


Pyro One-Light Sign Company, Shelton 
Electric Company, Lindstrom - Smith 
Company, Western Insulation Company, 
National Battery Company, Perfection 
Vacuum Cleaning Company, Chicago 
Fuse Wire and Manufacturing Company, 
Electric Appliance Company, Excello 


Are Lamp Company, Kellogg Switchboard 
and Supply Company, Stoltz Electro- 
phone Company, Stromberg-Carlson Tele- 
phone Manufacturing Company, Mathias 
Klein & Sons, Telephony Publishing 
Company, Manhattan Electrical Supply 
Company, Fort Wayne Electric Works, 
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Electrical World, Benjamin Electric Com- 
pany, Electrical Record, Central Electric | 
Company, International Correspondence 
Schools, McRoy Clay Works, Chicago 
Pneumatic Tool Company, Robbins & 
Myers, Appleton Electric Company, 
United Pump and Power Company, Com- 
mercial Appliance Company, Electric City 
Publishing Company, Taussig & Babcock, 
ELEctTRICAL REVIEW AND WESTERN ELEc- 
TRICIAN, Westinghouse Electric and Man- 
ufacturing Company, Autolectrie Sign 
Company, General Electric Company, 
American Steel and Wire Company, Na- 
tional Acme Manufacturing Company, 
Hahl Automatic Clock Company, Swe- 
dish-American Telephone Company, 
Swedish Electric Vibrator Company, Pop- 
ular Electricity Publishing Company, 
Peerless Light Company, Palm Engineer- 
ing Company, Pacific Electric Heating 
Company, Duntley Manufacturing Com- 
pany, National Automatic Advertising 
Company, Jewell Electrical Instrument 
Company, Roth Brothers Company, Cres- 
cent Company, H. W. Johns-Manville 
Company, Red Cross Antiseptic Com- 
pany, Northern Electrical Manufacturing 
Company, A. W. Kratz, Illinois Electric 
Renovator Sales Company, Hurley Ma- 
chine Company, Murphy Electricity Rec- 
tifier Company, National Electric Lamp 
Association, Electrocraft Publishing Com- 
pany, Electrical Testing Laboratories, 
American Electric Fuse Company, Caloric 
Company,  Allis-Chalmers Company, 
North Shore Electric Company, Simplex 
Electrical Company, Cyclone Storage Bat- 
tery Company, Electric Storage Battery 
Company, F. B. Badt & Company, Chi- 
cago Telephone Company, Mechanical 
Appliance Company, Western Electric 
Company, Connersville Blower Company, 
Electric Cleaner Company, Pelouze Elec- 
trie Heater Company, C. 8S. Neville & 
Company, Meers Ear Phone Company, 
National Carbon Company. 

The show will run from Saturday, 
January 16, to Saturday, January 30—' 
thirteen days, against twelve heretofore. 
There will be several convention and sou- 
venir days. 





ese 
$50,000,000 Telephone Issue. 

A trust deed given to secure a $50,000,- 
000 first-mortgage issue of the Chicago 
Telephone Company has been filed at Chi- 
cago. The bonds, dated December 1, this 
year, are to mature in fifteen years, the 
interest rate not to exceed five per cent. 
The money is to be used to extend the 
company’s service. 
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A LARGE ELECTRICALLY OPERATED 
PUMPING INSTALLATION. 

The installation described is at present 
the largest pumping station operated by 
centrifugal pumps in Germany, and serves 
for pumping water from a mine shaft. 
The installation consists of an eight-stage 
turbine pump, capable of raising seven 
cubic metres of water to a height of 580 
metres per minute at a speed of 1.470 
revolutions, and a 1,350-horsepower poly- 
phase motor. The height is overcome by 
connecting two pumps of four stages each 
in series, through which the water is made 
to flow consecutively. The motor is in- 
stalled between the two pumps and is di- 
rectly connected to them. Tests made 
showed the pump to have an efficiency of 
ahout seventy-five per cent. The motor, 
which was built by Brown, Boveri & Com- 
pany, operates at 5,000 volts and fifty 
periods. It is cooled by fan-like wings 
attached to the rotor. The starting of 
the motor is effected by a starting trans- 
former, in which the tension is trans- 
formed in only two phases, connections 
being made in steps of 1,000 volts. A 
contact arrangement is provided which 
Jocks the main switch for the motor in 
such a way that it can be operated only 
when the switch of the starting trans- 
former is in its zero position; that is, 
when the motor receives the lowest ten- 
sion.—T'ranslated and abstracted from 
Elektrotechnische Zeitschrift (Berlin), 
November 19. 

¢ 
THE PHONIC TELEGRAPH IN CONNEC- 
TION WITH TELEPHONES. 

Maj. A. D. Ramdohr describes a com- 
bination of telegraph sounder and tele- 
phone, forming simple and reliable port- 


raphy or telephony. Te has developed a 
novel sounder, of the “buzzer” type, in 
which the vibration of the armature is 





FIG. 2.—AUTOMATIC INTERRUPTER. 


effected entirely by electromagnetic force, 
and not partly by the force of a spring, 
as in ordinary sounders and automatic 





FIG. 3—COMPLETE FIELD STATION, EX- 
CLUSIVE OF BATTERY. 


interrupters. The device is diagrammat- 
ically shown in Fig. 1. An armature con- 
sisting of two iron discs, a’ and a’, and a 
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FIG. 1—AUTOMATIC INTERRUPTER (GERMAN PATENT NO. 198,780). 


able stations, intended for military field 
practice and similar purposes, and per- 
mitting thé use of lines for either teleg- 


contact rod, s, which rigidly connects 
them, vibrates in an axial direction in 
an electromagnetic system formed by the 


co-axially arranged electromagnets e* and 
e. The rods make an intermittent con- 
tact with the spring f*. The apparatus 
will operate in any position, is very sen- 
sitive, and the frequency of interruption 
or note emitted by it may be conve- 
niently varied. Fig. 2 is another illus- 
tration of the device, and Fig. 3 shows 
a complete field station, the telegraph 
sounder being enclosed in the handle of 
the telephone.—Translated and abstracted 
from Elektrotechnische Zeitschrift (Ber- 


lin), December 3. 
@ 


A SENSITIVE MONOTELEPHONE WITH 
VARIABLE NOTE. 

The monotelephone created by Merca- 
dier and applied by him to multiple 
telegraphy, says Henry Abraham, in a 
note to the French Academy of Science, 
is a telephone in which a heavy disc of 
tempered steel is used instead of a thin 
diaphragm. ‘This dise vibrates strongly 
when the apparatus receives currents of a 
frequency corresponding to the natural 
period of vibration of the steel disc. This 
property of free resonance, as Blondel has 
pointed out, would make it possible to 
increase greatly the distance and safety of 
transmission in wireless telegraphy by em- 
ploying such an instrument attuned to the 
transmitted waves as a receiver, if. a 
monotelephone that is as sensitive as an 
ordinary telephone were available: but the 
heavy steel disc lacks sensitiveness. More- 
over, its note or rate of vibration can only 
be varied by changing the steel disc. The 
apparatus of Mr. Abraham can be made 
from any kind of ordinary telephone. The 
diaphragm having been removed, it is re- 
placed by an armature of sheet iron barely 
covering the electromagnet, and this arma- 
ture is attached to two steel wires stretched 
in parallel across the electromagnet and 
thus kept at the desired distance therefrom. 
The note emitted by the telephone may 
then be instantly varied by adjusting the 
tension of the wires by means of screws 
on the outside of the telephone. The 
author compared the sensitiveness of the 
monotelephone with that of ordinary tele- 
phones of the same make which had not 
been changed, and found them to be 
equally sensitive, except when they were 
operated by currents of a frequency cor- 
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responding to the natural sound of the 
monotelephone, in which case the latter 
was much more sensitive. In the man- 
ner described it is easy to construct at 
small cost a monotelephone, the character- 
istic frequency of which can be regulated 
instantly with precision and to any desired 
degree.—T'ranslated and abstracted from 
La Lumiere Electrique (Paris), Novem- 
ber 28. 
e 


THE MANCHESTER ROYAL INFIRMARY 
INSTALLATION. 


The new Royal Infirmary at Manches- 
ter, England, consists of forty-eight sep- 
arate buildings, and is one of the most 
architecturally striking features of modern 
Manchester. The close study which has 
heen bestowed on the electrical equipment 
in particular is worthy of considerable at- 
tention. The electric supply is obtained 


_ from the Manchester Corporation Hiec- 


tricity Department, two independent 
three-wire supplies being brought in from 
two separate stations. The separate 
hlocks of buildings are connected by cov- 
ered corridors, and roomy subways have 
been constructed, where all the electrical 
cables, steam-heat and cold-water and gas 
pipes have been installed. These subways 
are traversed by some thirty-six feeders 
carried on brackets fitted to the roof 
joists, and the arrangement is such that 
any individual cable can be removed with- 
out disturbing the others. The Corpora- 
tion cables terminate on a terminal board 
fitted with 1,000-ampere circuit-breakers 
in the outers, and fuses in the neutrals. 
These circuits are jumpered across to an 
enamel slate switchboard, which controls 
the whole of the sub-supplies throughout 
the buildings. The board is made up of 


four centre panels, carrying four main- 


single-phase, 1,000-ampere switches and 
fuses, and upper and lower feeder panels 
on each side, fitted with double-pole, 
throw-over switches and fuses. In addi- 
tion to the main supply, the whole of the 
loca] feeder system is duplicated, and the 
board is so arranged that any feeder can 
he thrown onto either supply. The feeders, 
which are of the armored, lead-covered, 
paper-insulated type, supply fourteen sec- 
tion boards, from which armored rubber 
cables connect to the distribution boards 
and fuse boards fed from the latter. In 
all, 112 fuse boards, with 700 double-pole 
fuse-ways, are installed. The ward light- 
ing has been admirably carried out. The 
duplicate service is so arranged that in 
any building the first and second wards 
are on the positive side, and the third and 
fourth wards are on the negative side of 
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the supply system, thus insuring not more 
than 200 volts pressure on either service. 
Three rows of lamps are provided in each 
ward, the centre row being supplied from 
one station, and the two outer rows from 
the other. In the ward above this ar- 
rangement is reversed, as regards the 
source of the supply, and similarly 
throughout. Should a breakdown occur, 
the whole of the ward supply can be 
thrown onto one source of supply. A 
light is provided for each bed, controlled 
by a local switch fitting, which also car- 
ries a ten-ampere plug fitting arranged 
for supplying cauteries, sterilizers and 
electromedical apparatus generally. All 
the pendants are of plain tubing, white- 
enameled, with swing joints. One light 
in the centre row is provided with a re- 
versible shade, which is used at night to 
illuminate the ward by reflected light, the 
other lamps being extinguished. Each 
circuit is controlled by a master switch 
at the entrance to each ward, by which 
means only the nurse in charge can con- 
trol the lighting. Each ward is also ven- 
tilated by two motor-driven Sirocco fans. 
The laundry wiring is all lead-covered, run 
cn porcelain cleats fixed eighteen inches 
apart. The chapel has ten six-light 
bronze fittings, each equipped with a 
white-enameled parabolic reflector, inside 
of which are five fifty-candlepower osram 
lamps; while an osram pilot lamp is pro- 
vided on the under side. The altar is 
lighted by fifteen osram lamps, arranged 
behind a cornice, which at night give a 
soft, diffused light. In the lecture thea- 
tres and post-mortem theatres the same 
design of fitting has been used, and for 
lighting the blackboards a special balance- 
weight fitting with a horizontal tube car- 
rying three Linolite lamps has been in- 
stalled. In the operating theatres the 
centre of the operating table is illumi- 
nated by a special six-light fitting, en- 
closing six osram lamps under a white 
opal shade twenty inches in diameter by 
fifteen inches deep. Alternate lamps are 
on the duplicate supply, with special 
throw-over switches fixed locally to insure 
perfect safety during operations. The 
lamp-holders have smooth outer dust- 
proof cases and rubber rings over the lamp 
caps to make them water-tight. The op- 
erating theatres are wired in hard-drawn 
heavy-gauge copper tubing, nickel-plated 
and polished. A special low-pressure 
lighting service is provided for the oper- 
ating theatres, with a view to safeguard- 
ing the illumination during operations 
and rendering it independent of outside 
sources of supply. The ventilation of all 
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the buildings is by means of ducts in the 
ceilings, which are coupled to electrically 
driven Sirocco exhausting fans on the 
roofs. The numerous motor applications 
include an electrically driven refrigerating 
plant for the kitchen department and 
mortuary block.—Abstracted from the 
Electrical Review (London), Decem- 
ber 11. 
é 

A NEW GANZ THREE-PHASE LOCOMOTIVE. 

Four three-phase locomotives have re- 
cently been constructed by the Ganz Com- 
pany for the Valtellina railway which 
can be operated at three different speeds 
and possess some other novel features 
in the arrangement and construction of 
the motors. The locomotives are of the 
six-wheel type: their entire length be- 
tween buffers is 11.54 metres: the diam- 
eter of the driving wheels is 1.5 metres, 
and of the trailing wheels, 0.8 metre. 
They have one eight-pole and one twelve- 
pole motor, each of them heing operated 
by a current of 3,000 volis and fifteen 
periods per second, supplied by overhead 
conductors. Three different speeds are 
obtained by using either one or the other 
motor separately, or both motors in series. 
With the eight-pole motor alone the ror- 
mal speed is sixty-four kilometres; with 
the twelve-pole motor, forty-two kilo- 
metres, and with both motors in cascade 
25.5 kilometres an hour. The motors are 
enclosed in a casing of sheet and forged 
iron, castings having been entirely avoided. 
The rotors are provided with three col- 
lector rings at the end opposite to the 
driving coupling, but the rings are 
on a separate shaft driven by a crank, 
in order to permit easy access to all the 
parts of the machine. The brush-holders 
are fastened to the frame of the locomotive 
and enclosed in a sheet-iron box. The 
movement of the motors is transmitted to 
the driving axles by means of cranks; 
there being absolutely no gearing. The 
starting of the motors is accomplished by 
a liquid rheostat, consisting of a certain 
number of plates between which water 
is introduced by pneumatic pressure. The 
tractive effort at the lowest speed indi- 
cated is 6,600 kilogrammes, and at the 
other two speeds 5,500 kilogrammes. The 
eight-pole motor alone, in a one-hour test, 
developed 1,100 kilowatts, the twelve- 
pole motor 880 kilowatts, without the 
temperature rising above seventy-five de- 
grees centigrade. The total weight of 
the locomotive is sixty-two tons; the ad- 
hesive weight, forty-two tons.—Translated 
and abstracted from L’Industrie Elec- 
trique (Paris), November 25. 
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A NEW FORM OF WEATHERPROOF 
HIGH-TENSION FUSE. 


BY H. W. YOUNG. 


In solving the problem of high-tension 
fusing devices for outdoor service the de- 
signer is confronted with certain condi- 
tions, which, if not properly met, will re- 
sult in breakdown or failure. It is the 
purpose of this article to describe a new 
type of fusing.device, which has not enly 
met theoretcal conditions, but also the 
test of actually successful service on a 
high-tension transmission system of con- 
siderable magnitude, in fact a system nav- 
ing an ultimate breaking capacity ex- 
ceeding 40,000 kilovolt-amperes under 
short-circuit conditions. 

One of the most essential requirements 
of a commercial high-tension weather- 
proof fuse is that the insulation factor 
be sufficiently great to withstand, not only 
the working potential under normal con- 
ditions, but also the same or greater po- 
tentials under abnormal conditions inci- 
dent to disturbances caused by lightning, 
or those due to surging during switching 
operations. 

It is also imperative that the insulation 
factor remain high in all kinds of weather 
encountered in regions subject to heavy 
rainfall, snow, sleet and ice. A factor of 
insulation sufficiently high under normal 
conditions, or in dry climates, will fre- 
quently absolutely fail under abnormal 
conditions resulting in breakdowns to 
ground or even resulting in absolute 


destruction of the fusing device it 
self. 
Another essential requirement of a 


high-tension fuse is its ability to success- 
fully open or clear the circuit by prevent- 
ing holding over of the heavy are inci- 
dent to rupturing high-tension circuits un- 
der load, or operating at low power-fac- 
tors. Any source of electrical energy, 
such as a large transmission system, has 
under short-circuit conditions a reserve 
power far in excess of normal so that the 
fusing device, in addition to being called 
upon to rupture the normal current of the 
particular circuit which it controls, is, 
under severe conditions, also called upon 
to interrupt the entire energy of that sec- 
tion of the system of which it is a part, 


and the momentary rushes of current 
with a large reserve generating capacity 
will frequently reach enormous values. 
These conditions necessitate the em- 
ployment of a mechanical design in which 
the factor of safety is extremely high in 
order to guard against shattering of the 
elements which constitute the mounting 
or retaining structure of the fuse. Quick 
and effectual extinguishing of the are can 
also be greatly assisted by the use of al- 
loys which in melting will generate a 
minimum volume of gas, and by the use 
of an arc chamber so designed that the ex- 
plosive action of the gas will tend to blow 
out the are in the shortest possible time. 
To meet the severe conditions imposed 
the outdoor fuse and disconnecting switch 
shown in the accompanying illustration 
has been developed. The device is shown 
with the fuse and contacts removed from 


the arcing chamber. 


The device, consisting of fuse chamber, 





WEATHERPROOF HIGH-TENSION FUSE. 


are chute, fuse and disconnecting switch, 
is entirely self-contained and made to be 
directly mounted on an ordinary cross- 
arm without alignment—an important 
feature, especially in view of the fact that 
a comparatively small amount of space is 
required. All parts exposed to the 
weather are made of heavy porcelain, gal- 
vanized iron or copper as contrasted to 
the older design in which a considerable 
amount of wood or fiber was exposed to 
the action of the weather. 

The porcelain elements comprise a 
heavy line insulator serving as a support 
for the disconnecting switch and a heavy 
walled and _ petticoated weatherproof 
chamber in which are mounted lami- 


nated fixed contacts to receive the tapered 
contacts of the fuse holder proper. 

The interior of the porcelain chamber 
is lined with specially prepared fibrous 
insulation forming a secondary chamber 
which is filled with insulating compound, 
thus giving a leakage surface between 
contacts, or from contacts to ground, 
which is several times the normal operat- 
ing voltage of the circuit. The fibrous 
chamber previously mentioned is again 
lined with a fireproof material thus pre- 
venting the are from scorching or car- 
bonizing any part of the insulating cham- 
ber. , 

The fuse holder is, provided with an in- 
sulating handle in the end of which is 
located a pin that engages a bayonet lock 
in the fuse holder in turn provided with a 
secondary locking device which, after the 
fuse holder is forced into the contacts, 
holds the same in position. The handle 
is then removed leaving the fuse in the 
holder and preventing unauthorized per- 
sons from tampering with it. 

The alloy fuse is so proportioned that 
its lowest melting point is within a metal- 
lie expulsion chamber, which thus re- 
ceives the shock and at the same time 
collects the gas, the explosive action of 
which expels or drives the heated gases 
down through the top and out through 
port holes located near the bottom of the 
are chamber. 

By opening the disconnecting switch 
ihe linemen can work in absolute safety, 
although it is, of course, understood that 
this switch is not adapted for opening the 
circuit under load. 

The device as now developed is suitable 
for circuits up to and including 13,200 
volts, and the present limitation at this 
voltage is fifteen amperes, which, how- 
ever, is sufficiently large to take care of the 
greater per cent of installations. The con- 
struction, as shown, has only been adopted 
after a long series of tests made under 
actual short-circuit conditions, and in this 
respect has the advantage of the older 
type of fuses, many of which were placed 
on the market without test, owing to the 
fact that adequate testing facilities were 
not available. 

This device has been developed by the 
Central Electric Company, Chicago, Ill. 
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Wagner Power Transformers. 

The rapid utilization of the water- 
powers of the country, and the increasing 
number of power-transmission plants, is 
every day opening up new territory for 
electrical development. The transformer, 
as an essential part of the electrical ap- 
paratus required in such plants, both at 
the main generating station, where the 
power is developed, and at the receiving 





time regarded as a high voltage), were 
installed at Riverside, Cal. Since that 
time the power-transformer business of 
this company has grown rapidly—al- 
though along conservative lines—with 
constant improvement of the product to 
keep pace with the general progress of 
the art of electrical transmission of power. 
The reputation of the company has not 
infrequently resulted in its being re- 
quested to build transform- 
ers for important transmis- 
sion lines on its own specifi- 
cations. 

In some instances the 
type of transformer to be 
used is a matter of choica 
whereas in others the type 
is dictated by the local con- 
ditions. The line of power 
transformers that have been 
developed by the Wagner 
company comprises three 
general types: 
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oughly sand-blasted, and are then chem- 
ically treated to fill all pores in the iron, 
thus effectually preventing leakage. 'The 
corrugated tanks are made of leaded sheets 
(terne-plate), and the boiler-iron tanks 
are made of the best quality of boiler- 
plate; both types are provided with cast- 
iron bases and tops. 

The problem of building transformer 
tanks for large units, that will hold the 
oil without danger of leakage, has been 
solved by improved construction. The 
cast-iron base is provided as a support to 
the tank proper, but is in no way de- 
pended upon to hold the oil, as it is prac- 
tically impossible to make an_ oil-tight 
riveted joint between boiler-iron shells 
and cast-iron bases. The construction of 
the tank proper—a self-contained cylin- 
drical shell, riveted and calked to a stand- 
ard boiler head, forming the bottom of 
the tank—thus holds the oil securely. A 
cast-iron ring is riveted to the top of the 
tank, and the transformer cover is bolted 


FIG. 1.—800-KILOWATT WAGNER OIL-IMMERSED, WATER- FIG. 2.—COOLING COIL USED IN WAGNER WATER-COOLED 


COOLED TRANSFORMER. 


end or substations, where the power is 
distributed and utilized, is one of the 
most important parts of the equipment. 
The demand for transformers for the in- 
creasingly large amount of power, longer 
transmissions and higher voltages, has 
therefore challenged the best abilities of 
electrical engineers and manufacturers. 
The Wagner Electric Manufacturing 
Company, St. Louis, Mo., has engaged in 
the manufacture of transformers since 
1891, and began the construction of power 
transformers about twelve years ago, at 
which time the first oil-immersed, water- 
cooled, long-distance power-transmission 
units, operating at 10,000 volts (at that 


Oil-immersed, self-cooled, for voltages 
up to 50,000: of fifty to 150 kilowatts 
capacity, in boiler-iron tanks, of fifty to 
250 kilowatts, in boiler-iron tanks, with 
radiating strips, and of fifty to 500 kilo- 
watts, in corrugated tanks. 

Oil-immersed, water-cooled (see Fig. 
1) for voltages up to the highest trans- 
mission voltage in use, of 100 kilowatts 
and above, in boiler-iron tanks. 

Air-blast, for voltages up to 25,000, of 
sixty to 1,000 kilowatts capacity. 

The cast-iron tanks are made of a foun- 
dry mixture that is especially adapted 
to castings of this kind. When received 
from the molding floor the tanks are thor- 


TRANSFORMERS. 


thereto, with a dirt and moisture proof 
gasket between the ring and cover. After 
completion, the tanks are filled with a 
light, volatile oil, and tested thorougnly 
for leaks for several days. The tanks of 
all large oil-immersed transformers are 
equipped with oil gauges and thermom- 
eters. 

In the air-blast transformers, the cool- 
ing air, delivered by a fan blower (usually 
motor-driven), is supplied through suit- 
able ducts, and controlled in amount by 
regulating the speed of the fan, or by 
adjusting the gate in the base of the 
transformer itself. Instead of simply ad- 
mitting the air at the bottom of the 
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transformer and allowing it to escape at 
the top after passing up through the 
transformer structure in the Wagner 
transformer the air passages are so ar- 
ranged that the cooling air, after passing 
up through the coils, is deflected down- 
ward again, so as to traverse the iron 
circuit, and then allowed to escape 
through a separate passage in the base. 

The water-cooled transformers are so 
designed that, if for any reason it is nec- 
essary to remove the core from the case, 
this removal can be effected with very 
little effort and without disturbing in any 
way the location, connections or arrange- 
ment of the cooling coil, or of the feed or 
intake pipes to the latter. The cooling 
coil (Fig. 2) is made of the best grade 
of seamless copper tubing. 

The magnetic circuit of these trans- 
formers is of the best grade of alloy steel ; 
the use of this steel practically eliminates 
aging, as well as materially reduces the 
first. cost. 

In order to make it impossible for the 
transformer to get out of position during 
transportation, it is bolted through the 
shell to the cast-iron base, thus relieving 
the shell of all strain and at the same 
time providing a rigid form of construc- 
tion. 

Good power transformers inevitably re- 
quire in their design and construction ex- 
pensive materials, and their first cost is 
therefore necessarily high. But that the 
best is the cheapest in the end is pre- 
eminently true of this class of apparatus. 
These considerations justify the most 
careful investigation on the part of the 
purchaser of power transformers, before 
placing contracts, of the intention and 
ability of the manufacturer to deliver ap- 
paratus which will require the minimum 
of repairs under normal operating condi- 
tions. The repairing of such apparatus 
is always expensive, and no repairman or 
manufacturer can make over a poor trans- 
former into a good one. When it breaks 
down its most economical disposition is 
the scrap-pile; for repairing it is simply 
staving off the inevitable. 

The feature of Wagner transformer 
construction in which the experience and 
sound judgment of the company is espe- 
cially distinguished, and which has had 
more to do with the securing of excellent 
results uniformly reported by customers 
than any other single factor, is the ex- 
treme care in the winding, insulation and 
grouping of the primary and secondary 
coils. 


A Cut-Out Electric Iron. 


The Pacific Electric Heating Company 
of Ontario, Cal., which has recently estab- 
lished a factory at 63-65 West Washing- 
ton Street, Chicago, is marketing two new 
models of its well-known “Hot Point” 
iron. 

The most radical move is the cut-out 
device. This has been awaited for years 
by everyone connected with the industry, 
and the preliminary tests made with this 
model would seem to indicate that a great 
advance has been made in introducing 
this device. The company has taken its 
improved “Hot Point” and added the 
automatic feature to it. In other words, 
the iron is in no way changed, but is 
simply the 1909 model with this addition. 
The iron is positive in action and is 





PACIFIC ELECTRIC HEATING COMPANY’S 
ELECTRIC FLAT-IRON. 


claimed to have no delicate or over-sen- 
sitive parts that are likely to give trouble 
in service. A number have been in use 
for many months in laundry service, be- 
ing given eight hours a day of the hardest 
kind of service with uniform satisfaction. 

The company will exhibit the iron at 
the Chicago show, and sample will be sent 
on a liberal proposition to those inter- 
ested. 

Aside from the cut-out attachments, 
the company has made some radical im- 
provements in the standard model. 

The element in the Pacific electric iron 
has always been “removable,” but it re- 
quired a certain amount of experience and 
some tools. The 1909 model requires no 
tools but a small screwdriver, and any- 
one can do it. A steel-clad plug, which 
cannot be broken in ordinary service, has 
been added. 

The back-plate serves as an attached 
stand, the iron being tipped up when not 
in use. In former models the back-plate 
was open at the bottom, sometimes al- 
lowing the goods to catch and making a 
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short-circuit possible. All of these ob- 
jections are overcome in the new improve- 
ment. 

Every objection raised against this iron 
by the National Board of Fire Under- 
writers has thus been met and the 1909 
model stands approved. 
aes 
Reamer for Greenfieid Single-Strip Flex- 

i ible Steel Conduit. 

The accompanying illustration shows 
the reamer for Greenfield single-strip type 
of flexible steel conduit made by the 
Sprague Electric Company. It can be 
used for conduit in sizes from five-six- 
teenths to one-and-one-fourth inches. For 
larger sizes than this, a three-cornered 
scraper, or a common file, will be found 
satisfactory. This reamer can be used 








REAMER FOR GREENFIELD SINGLE- 
STRIP FLEXIBLE CONDUIT. 


for rigid as well as for flexible conduit. 

Cutting Greenfield conduit with the ordi- 

nary hacksaw leaves only a small burr, 

and this can be easily removed by the 

reamer described above. 

—e@pe 
Temperature of Coal Piles. 

The old method of determining the 
temperature of a coal pile by driving 
pipes and hanging thermometers in them 
has been greatly improved by means of a 
special coal auger designed and used by 
the coal department of the Arthur D. Lit- 
tle Laboratory, Boston. It is similar in 
form to that used in the mines but is 
provided with a means of inserting a 
small maximum thermometer near the 
point. Extensions four feet in length 
(for convenience in carrying) may be at- 
tached to the auger so that the thermome- 
ter can be readily inserted into any depth 
in a pile. The point of the auger can be 
driven twenty feet in three to five min- 
utes. About ten minutes is required for 
the themometer to attain the temperature 
of the surrounding coal. 

















a 





CB cate 8 aan 














eat 4 


























January 2, 1909 


The Tungstometer. 

The increasing use of tungsten incan- 
descent lamps has developed the demand 
for a device which will enable purchasers, 
salesmen or others interested in the use 
or sales of incandescent lamps to readily 
compare the relative efficiencies of the 
various types. 

To the ordinary user of lamps, who is 
opposed to paying the first high cost of 
tungsten lamps, there is no more effective 
method of showing the economy of tung- 
sten lamps than a practical demonstration 
of the comparative wattage consumption 
of the tungsten and ordi- 
nary carbon filament 
lamps. 

With the view of meet- 
ing this new demand for 
a special type of meter to 
fulfill the conditions im- 
posed, the pocket type of 
tungstometer, illustrated 
herewith, has been devel- 
oped, a short description 
of which is given below. 

The tungstometer con- 
sists of three elements: 
First—a measuring sys- 
tem. Second—a connec- 
tion system, consisting of 
an insulating tube, on the 
upper end of which is se- 
cured a swivel-type Edison 
4 screw-plug, and on the 
} lower end an Edison type 
7 lamp receptacle. Third— 
a special computing scale 
THE TUNGSTO-located just below the 

a sale, 

As will be seen from the illustration, 
the entire arrangement is symmetrical, 
the measuring elements being mounted at 
the centre of the insulating tube, and the 
computing scale so located that it can be 
readily used when reading the meter. 

The meter windings are so proportioned 
that currents up to and including 1.5 
amperes can be measured, and, as pre- 
viously stated, the windings are likewise 
adapted up to and including 250 volts, 
both alternating current and direct cur- 





rent, a decided advantage to those having * 
* build the driving motor into the machine, 


occasion to measure lamps widely varyin 
in voltage range. iia 
By the use of the swivel screw block, the 
meter can always be used with the scale 
in full view of the operator, and the 
diameter and length of the supporting 
tube is such that it can be readily em- 
ployed in connection with lamps using 
comparatively deep or heavy shades. 


The tungstometer will also be found 
useful in measuring the ampere consump- 
tion of tungsten lamps, especially when it 
is desired to run them in series. ‘The 
scale is so proportioned that it can be 
read directly in mil-amperes. 

Realizing the need for a compact port- 
able type, the designers have limited the 
extreme dimensions as follows: Length, 
seven inches; width, two-and-one-half 
inches; depth, one-and-one-half inches. 
The total weight is nine ounces, thus se- 
curing a size and weight which can be 
readily carried in the pocket. 

This instrument is being put on the 
market by the Central Electric Company, 
264-270 Fifth Avenue, Chicago. 
ede 
“Willey” Electrically Driven Grinders. 

The advantages of individual electric 
drive for machine tools have been pointed 
out many times. To review them briefly: 
The machines may be set up where wanted, 
regardless of alignment with shafting, 
pulleys or belts; power is consumed only 
while the machine is doing work; there 
is no inefficient transmission system to 
absorb energy, regardless of whether the 
tool is in operation or not; overhead ap- 
paratus does not obstruct light or the 
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‘WILLEY” FLOOR GRINDER. 


passage of traveling cranes, nor throw oil 
or dirt. 
As one of the first manufacturers to 


the James Clark, Jr., Electric Company, 
Louisville, Ky., maker of “Willey” elec- 
trically driven tools, has had much expe- 
rience in building this class of machinery, 
and is constantly adding to its line of 
electrically driven tools. The motors, 
which are also made by the Clark com- 
pany, are warranted by the maker to be 
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first-class as to design, workmanship and 
operation, and best adapted to the work 
required. 

The “Willey” floor grinder, illustrated 
in an accompanying half-tone, is a repre- 
sentative of the line of self-contained mo- 
tor-driven machines of the Clark com- 
pany’s manufacture. The grinder is very 
substantial and well made, with self-oil- 
ing bearings of ample size. The motor, 
especially designed for this service, is en- 
tirely enclosed against the entrance of any 
dirt or grindings. The motor frame and 
the pedestal constitute a single casting. 
The motor. starter is mounted in the 
pedestal, where it is protected from in- 
jury. The height of the machine over 
all.is forty-eight inches, it requires floor 
space thirty by nineteen inches, and the 
assembled tool weighs 475 pounds. The 
motor runs at 1,600 revolutions per min- 
ute, developing a maximum of two horse- 
power. Motors can be furnished to op- 
erate on either 110 or 220-volt direct or 
alternating current. 

The “Willey” dry and wet grinder, 
shown in a second illustration, comprises 
the floor grinder, already described, with a 
water attachment, as shown. This latter 
consists of a hood, a splash bow! for the 
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“WILLEY’” COMBINED WET AND DRY 
GRINDER. 


wheel, and a water reservoir and settling 


chamber, which is fitted with a centrif- 
ugal pump. None of the pump bearings 
is under water, and no stuffing box is re- 
quired. The weight of the water attach- 
ment is forty-three pounds. The machine 
first described is thus converted into a 
useful dry and wet grinder suitable for a 
wide range of work. Should it be desired 
to re-convert the tool into a double dry 
grinder, the water attachment can be eas- 
ily removed. 
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Developments in the “I-Comfort’’ Sys- 
tem. 


Since the first formal presentation of 
the “I-Comfort” system of indirect illumi- 
nation to the public at the residence of 
Augustus D. Curtis in Chicago on Ocio- 
ber 15, at a meeting of the [luminating 
Engineering Society, which was also at- 
tended by prominent oculists, architects 





ADAPTION OF OLD SINGLE-LIGHT FIX- 
TURE TO “I-COMFORT” SYSTEM. 
and lighting men, it has been interesting 
to watch the progress in this radical de- 
parture in illumination. As Mr. Curtis 
stated at the time, it seems to have marked 
an epoch in interior illumination. Lead- 
ing lighting men declare this is the great- 
est advancement in interior illumination 

made in years. 

A peculiar condition about the subject 
of indirect illumination is that no amount 
of reading matter or explanation seems to 
give one a comprehensive idea of the effi- 
ciency and great eve comfort to be de- 
rived from its use. 

A number of the private offices of the 
Commonwealth Edison Company have 
heen equipped with this system, and this 
company is installing several units in the 
new salesroom which it is establishing in 
the Railway Exchange Building, at the 
corner of Jackson and Michigan boule- 
vards. 

The North Shore Electric Company, 
just moving its suite of offices to the 
Home Insurance Building, will light them 
completely with these “I-Comfort” units. 

D. H. Burnham & Company, architects, 
are using them in some of their offices, 
and Almer Coe & Company, the well- 
known Chicago opticians, are having them 
installed in their State Street store. 
Hartzell, Lord & Company have also in- 
stalled them in their store at 190 La Salle 
Street. 


The American Radiator Company has 
installed them in its advertising depart- 
ment in its Michigan Boulevard building 
and is considering the adoption of them 
in the four floors of the two buildings 
occupied by it. This will mean the use 
of approximately 200 of the inverted 
units. The Kenwood Club installed them 
in one card room, and it was such an im- 
provement over the old method of direct 
lighting, it had the other card rooms and 
library equipped also. 





ADAPTION OF OLD SINGLE-LIGHT FIX- 
TURE TO “I-COMFORT” SYSTEM. 


The above are only a few of the instal- 
lations made in office buildings and resi- 
dences in Chicago. Every installation 
has proven entirely satisfactory and al- 
ways resulted in numerous inquiries from 
people who observed the lighting effect. 


first presented, it had been feared that 
their general adoption would reduce the 
amount of current used. There are very 
few people but who are willing to pay the 
same amount as before for current, when 
they know such satisfactory and comfort- 
able results can be obtained. Of course, 
lamp men are much interested in this 











NEW FORM OF TWO-LIGHT FIXTURE, 
“I-COMFORT” SYSTEM. 


“T-Comfort” system of illumination as put 
out by the National’ X-Ray Reflector 
Company, as it means the increase in sale 
of the sixty and 100-watt tungsten lamps. 
~ The ease by which this system of illumi- 
nation can be secured is shown by the 
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“I-COMFORT” SYSTEM OF INDIRECT ILLUMINATION ADAPTED TO 
RESIDENCE LIGHTING. 


The central stations are becoming much 
interested in this method of illumination, 
as with the use of tungsten lamps it tends 
to keep up the load instead of pulling it 
down. When the tungsten lamps were 


adaptable units as illustrated. ‘They are 
so made that they are easily applied to 
old fixtures already in use, where one does 
not care to go to the expense of installing 
new fixtures. 
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The Daniels System of Boulevard Light- 
ing on Dearborn Street, Chicago. 

State Street, Chicago, is one of the 
world’s greatest markets and 
thoroughfares, but the property owners 
on adjacent streets also realize that a part 
of this huge traffic can and will be di- 
verted to the streets that offer the greatest 
possibilities. 

Nearly two years ago the progressive 
property on Dearborn Street, 
realizing the geographical and physical 


business 


owners 


form new pavement and a more adequate 
lighting scheme, can be carried into effect. 

One of the most aggressive members of 
the association, D. F. Crilly, 167 Dearborn 
Street, realizing the danger that delay 
meant to these efforts, decided to install 
a local street illumination at his own ex- 
pense, on the well-proven theory that “The 
crowd follows the lights.” After looking 
carefully into the merits of the different 
schemes of illumination offered, he de- 
cided upon the boulevard system, manu- 








THis DANIELS SYSTEM OF 


advantages of this location, formed the 
Dearborn Street 
tion, the object of which was to pave and 
light the street and otherwise to improve 
it. As is often the case with the pioneer 


Improvement Associa- 


in any movement, their efforts met with 
many obstacles, until finally one or two 
questions had to be left to the courts for 
decision. From this it follows that some 
time will elapse before the magnificent 
scheme of improvement, including a uni- 
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boulevard lighting system, experiments 
were made with both iron and conerete 
posts, but concrete has shown itself to be 
so admirably adapted to this service that 
several standard designs have been adopted 
by the Jandus Electric Company. 

The lamp structure is a modification 
of the well-known Jandus Figure 80 in- 
terchangeable type. Although somewhat 
shorter than the regular lamp, it is pos- 
sible to use a nine-inch upper carbon and 
a four-inch lower carbon, which, together 





BOULEVARD LIGHTING, DEARBORN AND MONROE STREETS, CHICAGO. 


factured by the Jandus Electric Company, 
Cleveland, Ohio. 

In this installation, shown in the ac- 
companying illustrations, the cast-iron 
posts are ten feet high and spaced thirty 
feet apart. They are set on the sidewalk 
nine inches from the curb. Each post 
carries.one direct-current, 110-volt, :aul- 
tiple are lamp, entirely enclosed within a 
twenty-inch plain flint opalescent globe. 

During the development of the Daniels 


with the use of the Jandus diffusion 
chamber, insures an average life of 125 
hours for each trimming. The lamps are 
of the enclosed type, and are fitted with 
light opal inner globes and completely 
surrounded by twenty-inch opai glass 
balls. 

The Daniels system of boulevard light- 
ing was described in an illustrated article 
in the ELectricaLt Review of September 


12, 1908. 
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New Line of Low-Voltage Trans- 
formers. 


The Duncan Electric Manufacturing 
Company of Lafayette, Ind., is bringing 
out a line of transformers designed as 
compensators for metallic-filament lamps, 
and balancing coils on three-wire distribu- 
tion. 

These range from one-half to. ten kilo- 
watts, inclusive, and are designed for 110- 
220 volts primary, 110-55-35-25 volts sec- 
ondary for circuits of forty to 140 cycles. 
There is also a line from 125 to 500 watts 
capacity for electric flash sign light serv- 
ice. These are for 110 volts primary, and 
eight, ten or twelve volts secondary. They 
are manufactured in four sizes, with ca- 
pacities of twenty-five, fifty, seventy-five 
and 100 low-candlepower lamps. 

The compensators are transformers hav- 
ing a single winding, which is tapped at 
one or more intermediate points; the most 
common form is a three-wire compensator 
for reducing from 220 to 110 volts, in 
which there is but one intermediate tap 
which is brought out from the middle 
point of the winding. 

These compensators are much lower in 


first cost, lighter in weight, and much . 


more efficient in operation than a trans- 
former with a two-coil primary and sec- 
ondary winding. The inherent losses of 
the compensator, consisting of both core 
and copper losses, are much less than in 
a regular transformer having a primary 
and secondary winding for the same class 
of service. 

For multiphase circuits two compen- 
sators may be operated on a two-phase 
line, and two on a three-phase circuit, or 
three on a three-phase circuit, one across 
each phase. On a four-wire, three-phase 
system a compensator may be connected 
between the neutral and any outside wire. 

The compensators are constructed of 
the new silicon alloy steel, the core losses 
being reduced to the lowest minimum. 
The copper loses also are low, which in- 
sures close regulation, a feature that is 
very desirable on transformers for this 
class of work. 

They are placed in sheet-iron contain- 
ing cases, with cast-iron top and bottom, 
end can be furnished with hooks for ceil- 
ing suspension, or with suitable lugs pro- 
vided for wall support. The cases are 
highly finished with black enamel, and 
present a very pleasing appearance. The 
primary leads issue through the top of 
the case, and the secondary leads through 
the base, making it very convenient to con- 
nect the transformers in service on cir- 
cuits that have already been run. 


Compensators can be supplied for spe- 
cial voltages for reducing to any voltage 
from a potential not exceeding 440 volts, 
and to a voltage not lower than five volts. 

The no-load loss on a one-half-kilowatt 
compensator is ten watts, and the regula- 
tion is within 1.3 per cent; the full-load 
efficiency on a five-kilowatt size is 98.4 
per cent. These compensators are sub- 
jected to the vacuum drying and impreg- 
nating process, as are the standard light- 
ing and power transformers for commer- 
cial electric-light and power service. 
edo 

A New Annunciator. 

A valuable improvement in the well- 
known magnetized needle form of an- 
nunciator is now being placed on the 
market. In the old type of instrument 
false indications not infrequently resulted 
because the needles came within the in- 
fluence of the magnet cores while vibrat- 
ing after being reset. 

In the new type the needles are at- 
tached to the face-plate instead of to the 
set-back rod. A “V”-shaped slot in the 
set-back bar engages a lug on the needle 
which passes through the plate, thus re- 











NEW MAGNETIZED NEEDLE ANNUN- 
CIATOR. 
turning the needle to its normal vertical 
position. No resetting oscillation is pos- 
sible because the “V”-shaped slot brings 
the needle to immediate rest. 

Another important feature of the new 
annunciator is that raising the set-back 
rod does not impart to the needles any 
general movement. In early types where 
resetting “jiggles” all the needles, a 
heavily charged magnet core often would 
reattract a needle, causing false indica- 
tion. 

‘The bell mechanism is attached to a 
frame hinged to the case. This allows 
the testing of the bell or lines to be done 
without the removal of the bell from the 
case. The case is plain with round cor- 
ners, well finished, and attaches to the 
wall with four screws. The terminals 
have lugs to prevent the wire slipping 
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and are soldered to the wires from the 
magnet coils. 

A telephone terminal is provided on the 
type “C” which enables telephones to be 
connected to the system and this is ac- 
complished with no more wiring than that 
used for the ordinary annunciator. If the 
building has been wired, a telephone can 
be substituted for the push-button at any 
outlet and a telephone for the attendants’ 
use placed in the same room with the an- 
nunciator. Where the householder can 
get such convenient service so inexpen- 
sively the electrical contractor can of 
course find profitable business. 

This new annunciator is also made with 
the operator’s set attached to the case. 
There are a number of different types of 
cases as well as self-setting and elevator 
styles. It has been named the “Hub” by 
the manufacturers, the Electric Goods 
Manufacturing Company, Boston, Mass. 
ede : 
Illuminating Engineering Society—New 

England Section. 

The annual meeting of the New Eng- 
land Section of the Illuminating Engi- 
neering Society will be held on Tuesday 
evening, January 19, at 7:30 o’clock, at 
the Edison Building, 39 Boylston Street, 
Boston, Mass. At this meeting a new 
chairman and a new secretary will be 
elected. The board of managers has sug- 
gested the names of T. H. Piser and 
L. D. Gibbs as candidates for chairman 
and secretary, respectively. 

: oe 
American Institute of Electrical Engi- 
neers. 

The next regular meeting of the Amer- 
ican Institute of Electrical Engineers will 
be held in the auditorium of the Engi- 
neering Societies’ Building, 33 West 
Thirty-ninth Street, New York city, on 
Friday, January 8. Prof. Elihu Thom- 
son of the General Electric Company, 














West Lynn, Mass., will present a paper — 


entitled, “Conditions Affecting Stability 

in Electric Lighting Circuits.” 

Ome 
The Electric Club of Chicago. 

The meeting of the Electric Club of 
Chicago, January 6, will be addressed by 
Paul P. Bird, Chief Smoke Inspector of 
the city of Chicago. 

The programme committee also an- 
nounces that H. R. King, chief engi- 
neer of the Western Electric Company, 
has consented to address the Electric Club 
at some meeting during February. 

On last Wednesday the address was 
made by R. H. Rice, of the Board of 
Supervising Engineers. 
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CONTINENTAL EUROPE. 
(Special Correspondence.) 


PARIS, DECEMBER 19.—Electric traction is to be used upon two 
of the leading suburban railroad lines of Paris, which start from 
the St. Lazare Depot in the center of the city. The Minister of 
Public Works has approved the plans, which were submitted to 
him by the West Railroad Company, for applying the electric 
system on the lines running from the city to St. Germain and to 
Argenteuil. The plans call for the construction of two new tracks 
between Paris and Becon-les-Bruyeres. The tracks are being laid 
at the present time. It is intended to have the two new lines 
quite distinct from the steam railroad lines. Rolling stock of 
the Metropolitan Subway type will be used, employing motor cars 
and a 650-volt direct-current third-rail system. 

A new company has been formed at Salon, France, for operat- 
ing a hydroelectric plant on the Durance River near the locality 
of Vinon. It expects to secure the rights for other turbine plants 
on the same stream as well-as for other streams in the region. 
Among other hydraulic plants either projected or in course of 
tonstruction, I may mention a plant at Verteuil, which is to be 
used for lighting this locality; also a new hydraulic station to be 
located at St. Hilaire. A plant is to be erected at Chateauneuf 
d’Izere, on the Drome River. 

According to the recent report of the Allgemeine Elektrizitats- 
Gesellschaft, of Berlin, for the last fiscal year the net profits 
of the company were 15,931,211 marks, and the production of 
dynamos, motors and transformers is represented by 1,350,327 
horsepower. 

The plans for the new central station to be erected at Rome 
were approved by the Municipal Council last June, and now it is 
reported that two leading foreign electrical firms have made offers 
for the installation of the plant. According to the present plans, 
there will be $3,400,000 expended in this work. The electrical 
firms in question propose to make the installation at their own 
expense, and wiil be satisfied with the receipts from the plant. 

The Austrian railroad department has approved the project for 
the construction of a suburban electric line from the town of 
Gorz to the suburban locality of Salcano. The line will be a 
narrow-gauge road. Another project which has been approved 
relates to the construction of an electric traction line from the 
locality of Podgorze to Gdow. 

A new Alpine railroad, now being constructed, will be operated 
throughout on the electric system. It is designed to connect 
Graubtinden, in the south of Switzerland near the Italian frontier, 
with the eastern part of Lombardy. The line runs by way of 
the Poschiavo Pass toward Tirano and from this point by way 
of Edolo to the present terminus at Brescia. The section between 
this latter point and Edolo is already under construction and is to 
be finished next year. Another section, from Edolo to Tirano, will 
be built next. A. De. 


GREAT BRITAIN. 


(Special Correspondence.) 

Lonpon, DECEMBER 18.—An interesting experiment is to be 
carried out in the vicinity of London with Sir Oliver Lodge’s 
apparatus for dispelling fog by electrical means. As a matter of 
fact, the London County Council gave permission and facilities 
some years ago for an Italian apparatus to be experimented with 
in a similar manner, but nothing further was heard of the matter. 

For about two years a through service of cars has been 
maintained by the trolley cars of the Wolverhampton Tramways 
Company over the Lorain surface-contact system operated by the 
Wolverhampton corporation, the company’s cars being fitted with 
skates in addition to trolleys. Owing to the extra current con- 
sumption by reason of the increased weight, and the fact that 
the traffic returns have not been sufficient for the increased cost, 
the through service is to be discontinued. 

Mention of the Lorain surface-contact system calls to mind 
some statistics of live studs published by the London County 
Council on their GB surface-contact system in London. On no 
less than 927 occasions have the live-stud alarm indicators 
operated. Of these 728 cleared themselves automatically and 185 
were cleared by being hammered. The remaining seven did not 
clear and had to be repaired. Altogether about $300 have been 
spent in compensations for damage either for persons or animals 
coming into contact with live studs on this line. A paper on 
this system, viewed from the tramway manager’s point of view, 
will be read before the Institution of Electrical Engineers in 
January by the manager of the system at Lincoln, where it has 
been in successful operation for about two years. A. 


EASTERN CANADA. 
(Special Correspondence.) 


OTTAWA, DECEMBER 24.—Letters have been sent out by the 
chairman of the Ontario Hydro-Electric Commission to the mayors 
of forty-four municipalities of the province, urging that a ple- 
biscite on cheap Niagara power be taken in the municipal elec- 
tions of January 4. It is the policy and desire of the Commission 
to extend the supply to as many municipalities as possible. It 
is pointed out that contracts have been entered into for the 
construction of 293 miles of transmission lines at a low price, 
and at the same low price the Commission has an option on 293 
more miles of line. Similar good prices have been secured for 
electrical equipment, and a like option will be taken on a further 
supply. 

Superintendent Nixon of the Grand Trunk Railway announces 
that the company will, as soon as practicable, do away with the 
system of operating its trains by telegraph and will install the 
telephone system instead. In Canada, the Canadian Pacific Rail- 
way took the initiative and in the latter part of last June put 
in the first installation in the section of country between Mon- 
treal and Farnham. This has been extended to Newport, Vt. 
Plans are laid for the installation of various other circuits dur- 
ing the coming year. In all, it is expected that in 1909 the com. 
pany will have 2,000 miles of copper wire for train-despatching 
purposes. The company has also a combination system in opera- 
tion. For long-distance service, a combination is made by which 
the telephone is worked simultaneously on telegraph circuits, the 
principal installations of this nature being the telephone circuits 
between Montreal and North Bay, a distance of 360 miles; be- 
tween North Bay and White River, 384 miles, and a third to be 
installed between Fort William and Winnipeg, 420 miles. These 
three circuits are operated on two through duplex telegraph cir- 
cuits between Montreal and Winnipeg. Telephonic conversation 
can be carried on over each of the three circuits simultaneously 
with the exchange of four telegraph messages between Montreal 
and Winnipeg. There are many shorter sections where the tele- 
phone is used in combination with the telegraph wires. Prac- 
tically the whole of the main line, and a large part of the 
branches, in British Columbia, are traversed by independent tele- 
phone circuits connecting the various watchmen with each other 
and with telegraph stations. 

There is now believed to be a better understanding between 
the Mexican Light and Power Company and the Mexico Tramway 
Company, and the outcome will, no doubt, be amalgamation of 
the two companies. This has been already suggested as a remedy 
to the present troubles, and it is understood that steps are now 
being taken with the object of merging the properties. W. 


IMPORTANT DEVELOPMENTS. 


ACTIVITY IN TUNGSTEN DISTRICT STIMULATED—The 
advance in the price of tungsten from $5 to $6 a unit, and the 
belief that it will go considerably higher soon, has greatly stimu- 
lated development of tungsten claims in the Nederand district, 
near Boulder, Colo., and many owners of claims are blocking out 
ore bodies, sinking shafts or driving drifts preparatory to produc- 
tion when higher prices will justify the output. There is said 
to be little profit in mining tungsten ore at $6 a unit for a 
sixty-per-cent product, and but little is going to the mill other 
than that which comes out in development work. 

MERGER OF STANISLAUS POWER COMPANY WITH 
UNITED RAILROADS OF SAN FRANCISCO—The merging of 
the interests of the Stanislaus Power Company, which is just 
completing its plant in Tuolumne County, California, with the 
United Railroads of San Francisco, owner of practically all of the 
street railways in San Francisco, will be followed by important 
installations of power machinery by the United Railroads. Gen- 
eral Manager C. N. Black of the railroad company says that con- 
siderable machinery will be installed within the coming year 
to enable the company to utilize the power that will now be at 
its disposal. So far no extensions of the company’s lines are con- 
templated. The understanding of the local officials is that the 
United Railroads takes over the majority of the capital stock of 
the power company, payment being made in securities of the 
railroad company. This would give the latter the disposal of all 
the power developed by the Stanislaus Power Company, which is 
considerably more than is required for the operation of the street- 
railway lines in San Francisco. No arrangements appear to have 
been made for the disposal of the surplus power. At present the 
Stanislaus Power Company is selling its power to the Pacific 
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Gas and Electric Company, delivery being made at the terminus 
of the Stanislaus Power Company’s line at Mission San Jose. 
The Pacific Gas and Electric Company is supplying the United 
Railroads, but it is understood that both these arrangements will 
be canceled. The Stanislaus Power Company now has a capacity 
of 13,000 kilowatts. Patrick Calhoun, president of the United Rail- 
roads, asserts that an additional steam-generating plant will be 
erected in the city to act as an auxiliary to the Stanislaus 
plant. A. 


PROGRESS ON SOUTHERN PACIFIC ELECTRIFICATION— 
The electric-railway franchises recently applied for by the South- 
ern Pacific Company, in Berkeley, Cal., were sold to the com- 
pany for $25,000. General Manager Calvin, of the Southern 
Pacific, asserts that if the attitude of the cities on the east side 
of San Francisco Bay continues favorable good progress will be 
made by the company in the electrifying of its suburban lines 
during the coming year. He declares that practically all of 
the power-house machinery for the company’s steam-generating 
plant on the tidal canal at the foot of Fruitvale Avenue, Oakland, 
has been received and that rapid progress on the plant is being 
made. Crude petroleum from the company’s own oil wells will 
be used as fuel in this plant. Of the roads to be electrified, the 
Alameda lines will come first and the Berkeley lines second in 
order of construction. A. 


CALIFORNIA HYDROELECTRIC PLANTS TIED UP BY EX- 
TREME COLD WEATHER—The coldest weather known in 
twenty-one years has been visiting California and reports are 
beginning to come in of the stoppage of the hydroelectric plants 
in the high Sierras. An ice gorge blocked the Truckee River at a 
point above Floriston and the power and lighting companies sup- 
plying Reno and Carson, Nev., as well as the big mines at Vir- 
ginia City, fought night and day to keep their lines open. On 
December 20 the Butters mining property at Virginia City was 
compelled to close down and on the same date the company 
supplying Carson with light and power was unable to continue and 
the city was in darkness. Reno is still partially lighted, but this 
power is derived chiefly from an auxiliary steam plant. Few re- 
ports have come in from other points in the mountains, but it 
is understood that a similar state of affairs exists at several of 
the other big plants. A. 


ONTARIO POWER COMPANY TO ADD NEW PIPE LINE 
AND 65,000-HORSEPOWER CAPACITY TO ITS NIAGARA 
FALLS PLANT—The Ontario Power Company contemplates an 
addition to its generating plant which will increase its output by 
65,000 horsepower. Another pipe-line or tunnel is to be con- 
structed from the Dufferin Islands to the power house below the 
bank, a distance of about three-fourths mile. The cost of the 
work will be approximately $800,000. The increase in the plant 
is made necessary because of the contract which has been exe- 
euted with the Canadian hydroelectric commission to supply 
electric current to the government transmission line, intended to 
furnish fourteen municipalities in Ontario. For some weeks there 
has been building a considerable addition to the power house 
below the bank, to accommodate other units. The additions to 
the plant will be completed in time to carry out the terms of 
the company’s contract with the government, in the latter part 
of 1909. Under the terms of its charter the Ontario Power Com- 
pany may develop 180,000 horsepower. At the present time it is 
developing 75,000 horsepower. When the contemplated additions 
are completed the plant will be ready to deliver 140,000 horse- 
power. 


ENGINEERING SOCIETIES. 


BOSTON SECTION, A. I. E. E.—‘“Distinct audible speech has 
been transmitted over 200 miles by our system of wireless teleph- 
ony,” was the statement with which A. S. Stein, of the National 
Electric Signaling Company, prefaced his talk on “Recent Ap- 
paratus for Wireless Telephony,” before the Boston Section of 
the American Institute of Electrical Engineers, on December 16. 
Mr. Stein took up the wireless telegraph in detail and showed 
how the idea of the wireless telephone was evolved from that. 
He also traced the recent developments which finally resulted in 
clear audible speech being transmitted from Plymouth to Jamaica, 
L. I., a distance of 200 miles. 


BROOKLYN MODERN SCIENCE CLUB—The Modern Sci- 
ence Club, of Brooklyn, announces the following meetings for 
the month of January, 1909: 5th—E. Van Wagenen, of the Gould 
_ Storage Battery Company, will deliver a lecture on “Storage Bat- 
teries;” 9th—C. W. Brendt will speak of a whaling voyage 
through the arctic seas; 12th—J. A. Caldwell, of the Sarco Fuel 
Saving and Engineering Company, will read a paper on “The 
Quality of the Fire;’” 19th—A. Wohlgemuth will deliver a lecture 
upon “Electricity from the Transformer to the Consumer;” 23d— 
“Miniature Steam Traps and Their Application to Steam Circula- 
tion,” will be discussed by the secretary, J. A. Donnelly; 26th— 
“Compression in Steam Engine Cylinders,” by F. L. Johnson. 
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NEW MANUFACTURING COMPANIES. 


ST. PAUL, MINN.—The Enochs Electric Company has been 
incorporated by C. D. Enochs and others. iP: 


LOS ANGELES, CAL.—The United Electric and Hardware 
Corporation has succeeded several of the electrical supply firms 
of Los Angeles. P. 


SAN FRANCISCO, CAL.—The Denio Electric Alarm Company 
has been incorporated with a capital stock of $25,000 by M. E. 
Logan, H. Hewitt and G. C. Calden. A. 


LANSING, MICH.—Articles of incorporation of the Chippewa 
River Power Company, Port Huron, $10,000, and of the Western 
Michigan Power Company, of Cadillac, $10,000, have been filed 
with the secretary of state. 


CAMDEN, N. J.—The West Jersey Electrical and Construction 
Company, of Camden, general contractor and mechanical and 
electrical engineer, has been incorporated with a stock of $25,000 
by Frank Fithian and others. ° 


CHICAGO, ILL.—The Security Light and Tank Company, capi- 
tal $10,000, has been incorporated to do a general electrical, 
heating, manufacturing and merchandise business, by Henry 
Bandlow, Frank Matthies and A. J. Shutan. 


BELLEVILLE, N. J——The Union Battery Company, of Belle- 
ville, incorporated with a capital stock of $50,000 by D. Mellis, 
E. C. Mertz and R. Lehmicke, will manufacture primary and stor- 
age batteries, connectors, plates, containers, etc. 


SALT LAKE CITY, UTAH—The Greene Tungsten Company, 
incorporated with $50,000 capital stock, will take over six mining 
claims in the Clark mining district, San Bernardino County, Cali- 
fornia. E. H. Greene is president of the company. 


NEW YORK, N. Y.—The Stellar Company has been incorpo- 
rated to conduct a physical, electrical and chemical laboratory 
for original scientific research, by B. B. Hamlin, W. G. Conn, and 
Ashton M. Boney. The capital stock is given as $9,000. 


DES MOINES, IOWA—The Des Moines Electrical Construc- 
tion Company has been incorporated by A. J. Martinson and J. W. 
Turner, with a capital of $10,000, for carrying on an electrical 
construction business and the sale of electrical supplies. 


ROCHESTER, N. Y.—The International Telechronometer Com- 
pany, capitalized at $500,000, has been incorporated to manufacture 
electrical appliances for the regulation of telephone service. The 
directors are George S. McMillan, Victor B. Deyber, of, Albany; 
James W. and Merton E. Lewis and Clarence W. McKay. 


CLEVELAND, OHIO—The Automatic Typewriter Company, 
of Cleveland, capitalized at $750,000, will manufacture a copying 
typewriter, run by electricity, which produces any desired number 
of copies of a form letter, inserting required changes in the 
heading or body of the letter. The company was formed by 
Maynard H. Murch and a number of Cleveland business men. The 
machine was invented by Thomas A. McCall, of Columbus, Ohio. 


OBITUARY. 


MR. E. J. NOE, an experimental engineer in the employ of 
the General Electric Company, while engaged in some locomotive 
tests at Schenectady, received a fatal shock from a wire charged 
with 13,000 volts. Artificial respiration and the services of several 
physicians who were immediately called, did not avail to revive 
the victim of the high-voltage shock. Mr. Noe was twenty-four 
years of age. His home was at Madison, Wis. 


DR. J. HERVEY BARTON, seventy-nine years old, father 
of Philip P. Barton, general manager of the Niagara Falls Power 
Company, died at the home of his son in Niagara Falls, N. Y., 
after an illness of two months. Dr. Barton was born in Penn- 
sylvania and for years was a leading physician and surgeon. 
He retired from active practice a number of years ago and of late 
had been spending his summers with his son at Niagara Falls. 


DATES AHEAD. 


American Association for the Advancement of Science. An- 
nual meeting, Baltimore, Md., December 28-January 2. 

Western Society of Engineers. Next meeting, Chicago, IIl., 
January 5, 1909. 

Chicago Electrical Show. 
16-30, 1909. 

Northwestern Electrical Association. 
waukee, Wis., January, 1909. 

American Association of Electric Motor Manufacturers. 
meeting, January, 1909. 

Minnesota Electrical Association. Second annual meeting, 
Nicollet Hotel, Minneapolis, Minn., March 18-19. 


Coliseum, Chicago, Ill., January 
Annual meeting, Mil- 
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ELECTRIC LIGHTING. 


(Special Correspondence.) 


ST. JOHN, N. D.—Horace Bourassea is constructing an elec- 
tric-light plant at St. John. Cc. 


EL CAMPO, TEX.—The Water and Light Company has been 
incorporated with a capital of $100,000. P. 


BELLEVILLE, PA.—The Belleville Electric Company with a 
capital of $15,000 has been granted a charter. 


VILLISCA, IA—F. P. Tyler has been granted an electric- 
light franchise, and will put in a plant to cost about $15,000. P. 


LOS ANGELES, CAL.—The Pacific Light and Power Com- 
pany is preparing to duplicate its power plant at Redondo, 
Cal. A. 

STEVENSVILLE, MONT.—G. W. Messer and William Feather- 
stone have applied for an electric-lighting franchise for Stevens- 
ville. C. 


ALBERT LEA, MINN.—The Albert Lea Light and Power 
Company will make improvements to its plant aggregating 
$75,000. C. 

KITTANNING, PA:—Ford City has decided by a vote of 267 
to 94 to incur an indebtedness of $16,000 to purchase the electric- 
light plant. 


RED BLUFF, CAL.—Alfred F. Forward has appropriated 
3,000 miner’s inches of water in South Digger Creek for electric- 
power purposes. A. 


COLUSA, CAL.—The Board of Supervisors of the county has 
sold to C. K. Sweet a franchise for an electric-lighting plant and 
distributing system. A. 

SANTA CRUZ, CAL.—M. H. Grover; of the San Vicente 
Lumber Company, has submitted to the City Council a proposal 
for the lighting of the city. A. 


BAKERSFIELD, CAL.—The Mt. Whitney Power Company has 
been awarded a franchise for an electric-lighting system in and 
about the town of Delano, Cal. A. 


FLORA, IND.—The La Baw Electric Company of Veeders- 
burg, Ind., has secured a twenty-year franchise for supplying 
electricity for lighting at Flora. 


PORTLAND, ME.—A tidal power plant capable of supplying 
25,000 horsepower is reported about to be established on the 
shores of Black Bay, near Portland. 


TOPEKA, KAN.—An ordinance has been passed authorizing 
the issuance of bonds to the amount of $40,000 for constructing 
and extending the electric-light plant. P. 


OAKLAND, CAL.—The Sierra Electric Power Company has 
been incorporated with a capital stock of $500,000 by F. E. Hor- 
ton, B. F. Woolner, T. C. Warren and B. C. Wilson. A 


GREAT FALLS, MONT.—The Great Falls Water Power Com- 
pany has made application for two additional dam and power 
plant sites on the Missouri River below Great Falls. A. 


BURNS, ORE.—George S. Nickerson, of Winnemucca, Nev., 
and others have filed on 4,800 inches of water per second in the 
Donner and Blitzen River, for electric-power purposes. y 


OROVILLE, CAL.—The Great Western Power Company, De- 
cember 18, turned on the power for the first time at its plant at 
Big Bend. The initial development is 15,000 horsepower. A. 


JUNCTION, ORE.—Mayor C. P. Houston declares that the 
newly-elected City Council either will take steps to buy out and 
enlarge the present electric-light plant or will install a new 
one. A. 


BAKERSFIELD, CAL.—The Mount Whitney Power Company 
has filed its acceptance and bond in the matter of the lighting 
franchise in and about Delano, which was granted to it re- 
cently. A. 


HUNTINGTON, IND.—Peter Martin. Julius Martin, Theodore 
Torberg, Henry Keefer and others are building a $125,000 stone- 
crushing plant at Logansport to be operated by electric 
power. Ss. 


DENVER, COLO.—The Western Slope Electric Light and 
Power Company has been incorporated with a capital stock of 
$100,000 by N. A. Hepper, W. L. Tucker and James Kelley: of 
Cortez. 


CEDARHURST, L. I.—Taxpayers of Hempstead have appli’; 
to the town board for a lighting system for the village. A nu’. cor 
of recent hold-ups and burglaries is immediately accoun‘::*- ‘or 
the move. 

PLEASANTVILLE, N. J.—The Pleasantville Heat, Light and 
Power Company has been incorporated with a cupital stock of 
$50,000 by Savery Bradley, John P. Tompkins and Josenh 
Thompson. 
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DUBUQUE, IA.—The Illinois Central Railroad is installing 
tungsten lamps in its local yards to secure safer illumination for 
its employes and to prevent the theft of coal and the contents 
of box cars. 


BRECKENRIDGE, MINN.—A committee of the Commercial 
Club of Breckenridge has employed D. H. Chapman, a civil engi- 
neer of Ortonville, Minn., to ascertain the feasibility of a power 
dam for Breckenridge. C. 


SPRINGFIELD, ILL.—The Carlinville Utilities Company, of 
Springfield, incorporated with a capital stock of $40,000 by William 
S. Mounts, Effie A. Mounts and William McKinley, will furnish 
light, heat, power and ice. 


POLYTECHNIC HEIGHTS, TEX.—The Polytechnic Light and 
Power Company, of Polytechnic Heights, Tarrant County, has 
been incorporated with a capital stock of $15,000 by D. R. Aikin, 
R. H. Fulton and F. V. Evans. 


MARION, IND.—The city clerk has been instructed to ad- 
vertise for bids for lighting the streets of Marion for ten years, 
supplying current for 250 lamps, besides commercial service. 
Tenders will be taken until January 12. 

JEFFERSONVILLE, IND.—Among the immediate improve- 
ments to be made by the Board of Managers of the Indiana Re- 
formatory is a new water system, as well as the repairing and 
extending of the heating and lighting system. Ss. 


SEATTLE, WASH.—The City Council has passed an ordi- 
nance adopting and specifying the proposed plan for enlarging 
and extending the municipal light and power plant. The esti- 
mated cost of the improvements is $800,000. A. 

SOMERVILLE, TEX.—The Somerville Electric Light and Man- 
ufacturing Company, of Somerville, has been formed with a capital 
stock of $10,000. Incorporators: R. E. Bledsoe, J. D. Giddings, 
E. P. Reynolds, A. H. Parsons and R. A. Brantly, Jr. 


NORWAY, MICH.—The Escanaba Electric Pulp and Power 
Company, of Norway, has been reorganized under the name of 
the Escanaba Power Company. It has been decided to construct 
a second power dam in the Escanaba River near Groos. C. 

MENOMINEE, MICH.—The Menominee & Marinette Light 
and Traction Company, of Menominee, Mich., is constructing a 
plant at the Grand Rapids, twenty miles from the mouth of the 
Menominee River, which will develop 6,000 horsepower. C. 


DULUTH, MINN.—The special legislative committee and the 
city attorney of Duluth will submit a bill to the state Legisla- 
ture authorizing cities to acquire, construct, own, operate and 
lease public utilities and provide the means for so doing. C. 


PASADENA, CAL.—Mayor Early of Pasadena announces that 
about the last of January the City Council will call for an elec- 
tion to vote on the question of issuing bonds to the amount of 
$150,000 for the purpose of building an electric-light plant. A. 


ANDERSON, IND.—M. M. Robertson, president of the Union 
Gas and Electric Light and Fuel Company, announces that plans 
have been completed for the construction of a new plant to cost 
$1,000,000., Contracts will be awarded the first of the new 
year. Ss. 

IRON MCUNTAIN, MICH.—The Electric Light and Power 
Company, of Iron Mountain, proposes to utilize the lower Twin 
Falls at an estimated cost of $50,000, thus doubling the capacity 
of the present steam plant: and reducing the operating expenses 
by more than a third. 

WESTERLY, R. I—The extensive work of installing electric 
power at the American Velvet mill has been completed, and a 
trial showed the successful operation of all the electric looms 
and other machinery in this plant, which is now one of the finest 
equipped mills of the kind in the country. 


SAN ANDREAS, CAL.—Frank Z. Towle has filed a notice 
of the appropriation of 30,000 miner’s inches of water in the 
south fork of the Mokelumne River, and of 20,000 inches in the 
middle fork of the same river. The water appropriated is to be 
used for the development of electric power. A. 


VIRGINIA CITY, MONT.—The locality of Virginia City was 
shaken by a severe earthquake at 4:30 p. m., December 27. As 
a result of the shock the electric-light plant, ten miles from the 
city, was put out of commission and the transmission wires, as 
well as the connecting telephone line, thrown down. The city 
was left in darkness. 

ST. ANTHONY, IDAHO—S. M. Craven of Ogden, Utah, super- 
intendent of construction for the St. Anthony Light and Power 
Company, has put a crew of twenty-five men at work building 
a transmission line to connect the lighting systems of Teton 
City and Rexburg. The building of the company’s hydroelectric 
plant on the Teton River will be commenced next spring. The 
cost of the plant, power line, connections, dam, canal and build- 
ings is estimated at $250,000. a 
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VERNDALE, MINN.—K. Bagne, owner of the Wing River 
waterpower, proposes to supply both Wadena and Verndale with 
electricity. He offers to furnish Verndale with light for fifteen 
years at $1,000 per year, and at the end of that time to turn the 
waterpower over to the village. An election will be called to 
vote on the proposition. C. 


PILOT ROCK, ORE.—Douglas Belts, president of the First 
Bank of Pilot Rock, and others are organizing a company to de- 
velop power from the water of John Day River. The water will 
be diverted and carried to the power-plant site at the junction of 
the north fork of the John Day River and Camas Creek, where a 
fall of 500 feet can be obtained. A 


REDDING, CAL.—Thke Lava Bed Power Company, which 
plans the construction of a power plant on Pitt River near Peck’s 
Bridge, has filed a deed to 100,000 inches of water in Fall River 
from Roderick McArthur, of McArthur, Cal. The plans of the 
company include the boring of a tunnel four miles long, through 
which the water will be conveyed from Fall River to the power 
plant site on Pitt River. A. 





GUTHRIE, OKLA.—The corporation commission is preparing 
a proposed order to compel all gas, electric light and water com- 
panies selling their gas, light or water by meter measure to 
keep a tester for testing meters on request of customers. The 
proposed order will stipulate that customers must deposit fifty 
cents for the privilege of having their meter tested, and if the 
meter is found to be correct the fifty cents is to be retained by 
the company. If the customer’s meter is incorrect the fifty cents 
will be returned to him. The commission will supervise the test- 
ing of meters. 


LIMA, O.—The extensive advertising given through the press 
to the proposed new municipal lighting plant at Lima was not 
without results, as was shown when it came time to accept bids 
for the work. Twenty-three bidders were in the city to witness 
the opening of the bids. The injunction proceeding brought 
against the Board of Public Service restraining it from awarding 
contracts, recently granted by Judge Killets of the Common Pleas 
Court, was still in force, and until this matter is finally disposed 
of by the court all further work will be at a standstil. The enor- 
mous competition was deemed remarkable under the circum- 
stances. H. 


RED BLUFF, CAL.—Manager Johnson, of the Northern Cali- 
fornia Power Company, reports that work has begun on the 
construction of a five-mile high-tension line to connect the com- 
pany’s plant at Manton on North Battle Creek with Hazen on 
South Battle Creek, where a second power plant is now under 
construction. Three thousand additional horsepower is now being 
added to the plant at Manton. He estimates that the second 
plant will be completed in March, giving the company an addi- 
tional 5.500 horsepower, or a total of upward of 15,000 horsepower. 
A third plant, to be known as the Inskip Station, will be built 
five miles down South Battle Creek from the second plant. A. 


PROPOSALS. 


MACHINERY FOR EUGENE (ORE.) POWER PLANT—Pro- 
posals will be received until January 11 by the City Council for 
the furnishing of two 1,200-horsepower horizontal-shaft double 
turbines, two 600-kilowatt alternating-current generators and ex- 
citers, and a switchboard. A. 


OFFICERS’ QUARTERS AT FORT ROSECRANS, CAL.—The 
office of the Constructing Quartermaster, San Diego, will receive 
sealed proposals, in triplicate, until January 12, for construction, 
plumbing, electric wiring and fixtures of two double sets of non- 
commissioned officers’ quarters at Fort Rosecrans, Cal. 


POST OFFICE AT SAN ANTONIO, TEX.—The office of the 
Supervising Architect, Washington, D. C., will receive sealed 
proposals until February 4 for the construction (complete) of 
the extension to the United States Post Office and Court House 
at San Antonio, Tex., in accordance with the specifications, copies 
of which may be had at the office of the custodian at San An- 
tonio, or at the office of the Supervising Architect. 


ELECTRICAL SECURITIES. 


Although the week in the stock market was unusually short, 
there was considerable activity and a resumption of good feeling 
which provoked a large amount of buying, with consequent in- 
crease in prices. : : 

Dividends have been declared upon the following electrical 
securities: Mexican Telegraph Company; regular quarterly divi- 
dend of two-and-one-half per cent, payable January 15 to stock of 
record December 31. Central & South American Telegraph Com- 
pany; regular quarterly dividend of one-and-one-half per cent, 
payable January 8 to stock of record December 31. Cincinnati & 
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Hamilton Traction Company; quarterly dividends of five-eighths 
of one per cent on the common, and one-and-one-quarter per cent 
on the preferred, payable January 1. Citizens’ Electric Company, 
Newburyport, Mass.; two-and-one-half per cent, payable December 
31. Columbus Railway and Light Company; quarterly dividend of 
one-half of one per cent, payable January 5. Holyoke Street 
Railway Company; four per cent, payable January 1. Indian- 
apolis Traction and Terminal Company; three per cent, payable 
December 31. Knoxville Railway and Light Company; quarterly 
dividends of one per cent on the common and one-and-one-half 
per cent on the preferred, payable December 31. Lancaster 
County Railway and Light; dividends of two per cent on the 
common and one-and-one-fourth per cent on the preferred, payable 
January 1. Little Rock Railway and Electric; dividends of two- 
and-one-half per cent on the common and three per cent on the 
preferred, payable December 31. New England Investment and 
Security Company; preferred dividend of two per cent, payable 
January 1. Northampton (Mass.) Street Railway; two-and-one- 
half per cent, payable January 1. Springfield (Ill.) Railway and 
Light; quarterly dividend of one per cent, payable January 2. 
Syracuse Rapid Transit; preferred quarterly dividend of one-and- 
one-half per cent, payable January 1. Washington, Alexandria & 
Mount Vernon; one per cent, payable January 2. Washington 
Water Power Company; quarterly dividend of one-and-three- 
fourths per cent, payable January 2. West End Street Railway, 
Boston; $2 per share, payable January 1. West India Electric; 
quarterly dividend of one per cent, payable January 2. Bell Tele- 
phone Company of Pennsylvania; quarterly dividend of one-and- 
one-half per cent, payable January 15. Bell Telephone Company 
of Missouri; quarterly dividend of two per cent, payable January 2. 
Canadian Westinghouse Company; quarterly dividend of one-and- 
one-half per cent, payable January 11. Cuyahoga Telephone Com- 
pany; preferred quarterly dividend of one-and-one-half per cent, 
payable January 30. Michigan State Telephone Company; pre- 
ferred quarterly dividend of one-and-one-half per cent, payable 
February 1. Minneapolis General Electric Company; two per cent 
on the common and three per cent on the preferred, payable 
February 1. New England Telephone and Telegraph Company; 
quarterly dividend of one-and-one-half per cent, payable January 
15. New York & New Jersey Telephone; quarterly dividend of 
one-and-three-fourths per cent, payable January 15. United States 
Telephone; quarterly dividend of one-and-one-half per cent, pay- 
able February 15. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED DECEMBER 26. 


New York: Closing. 
Allis-Chalmers: COMMON «<2 200656086 c2 cc sas 14% 
AMlMis:Chaliners: preferved: .. «.sci<csis 0 s:6040-5 0% 4914 
American Telephone and Telegraph Company 128% 
Brooklyn: Rapid Transit... ccscs eas c cee ns 6834 
IBORRNAL PEICORINC © 6 oicsacciscoie.slclo-e ers eiaiala et oreverordiers 158 
Interborough-Metropolitan common ........ 191% 
Interborough-Metropolitan preferred ....... 48 
Kings “County TWiCCuie ss, <<. .i6:6.ciee.0:615:0160-51016 126 
Mackay Companies (Postal Telegraph and 

CaS) “COMMON: 6 o.c.csharc ev eot access sine 74% 
Mackay Companies (Postal Telegraph and 

CAHiS) WEEIOTTEA:  ..66i6 ois rscss bese ses ee ees 69 
Manhattan WHCVATCE «.ccinccceccvevesceess 153% 
Metropolitan Street Railway............... 41 
New York and New Jersey Telephone..... 110 
WVGRUONN ORION fois 55.66 d: cretea doit ew cielo Hale ers 6714 
Westinghouse Manufacturing Company..... 851% 

Boston: Closing. 
Edison Electric Illuminating............... 250 
Massachusetts TICCUIC 26... sssccccesceess 57% 
New Tingland Telephone. .... ... 000.060.0050 126% 
Western Telephone and Telegraph pref.... 80 


The annual meeting of the Boston Elevated will be held 
January 4. Books closed December 23 and will reopen January 5. 


Philadelphia: Closing. 
Electric Company of America.............. 11% 
Electric Storage Battery common.......... 44 
Electric Storage Battery preferred......... 44 
Philadelphia BLCCTIC ov. 6c. cence seses cease 115% 
Philedelphia Rapid ‘Transit ........... 0.650 6<% 223% 
United “Gas IMproveniene:.. <..6:..66: cer eceeee 9336 

Chicago: Closing. 
CHICRROTERGICPBOND: 6 6:6.5:66-5456-0:0 6 o-oo owes 127 
Commonwealth Hdison 2... 0.0 scccsecess 106 
Metropolitan Elevated preférred............ 52 
National Carbon: COMMON «.o.0..:6.:5 ciccwecs cae 85% 
National Carbon preferred................. 112 


It is stated that Metropolitan Elevated Railroad earnings for 
the month of December show the first increase of the year. 
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PERSONAL MENTION. 


MR. SAMUEL T. MURDOCK has been elected director of the 
Ft. Wayne & Wabash Valley Traction Company to fill the 
vacancy caused by the death of his father, James T. Mur- 
dock. ' Ss. 

MR. W. R. HEWITT, for many years chief of the department 
of electricity in San Francisco, Cal., has resigned his position 
and will be succeeded by William J. Nixon, who has been acting 
head of the department for several months. A. 


MR. SAMUEL L. NELSON, formerly general manager of 
the Ft. Wayne & Southwestern Traction Line, has resigned as 
vice-president and general manager of the Peoria Railway and 
Light Company, and will return to Fort Wayne, Ind. Ss. 

MR. E. R. LILIENTHAL, who has served as acting president 
of the Northern Electric Company, of San Francisco, Cal., since 
the death of Henry Butters a few weeks ago, will, it is under- 
stood, be elected president of the company at a meeting to be 
held shortly. A. 


-MR. JOHN G. ROBERTS announces that he has resigned his 
position as head of the patent department of the. Western Elec- 
trie Company, and has opened offices at 1451 Monadnock Block, 
Chicago, as consulting electrical engineer and expert in patent 


causes, giving special attention to telephony. 


MR. JOSEPH R. FINK, formerly private secretary to General 
Manager C. D. Emmons and to Superintendent of Transportation 
Charles Shelton, of the Ft. Wayne & Wabash Valley Traction 
Company, has been appointed general traveling passenger and 
freight agent for the Ft. Wayne & Springfield Traction Company, 
succeeding A. G. Kelly, who retired ‘some time ago. Ss. 


MR. G. W. ARMSTRONG, western manager of the Excello 
Are Lamp Company, is making an extended trip in the interest 
of the Excello flaming arc lamp. Christmas day was spent en 
route from San Francisco, Cal., to Portland, Ore. Mr. Armstrong 
reports a continuance of good business, and insists that “Excello 
is seen everywhere,” with orders on every Christmas tree. 


MR. FRANCIS W. JONES, who for many years was chief 
engineer of the Postal Telegraph-Cable Company, and who has 
been a prominent member if the telegraph fraternity since 1861, 
is recuperating from a severe surgical operation at West Paim 
Beach, Fla. His many friends and acquaintances will be glad 
to know that Mr. Jones is well on the road to recovery, and, 
with us, will wish him the felicitations of the season. 


MR. H. J. BUELL, of Denver, Colo., has been appointed 
power expert for the Northern Colorado Power Company. Mr. 
Buell is a graduate of the University of Colorado and for several 
years has been attached to the engineering department of the 
Denver Gas and Electric Company. He has been making a special 
study of the possibilities of using electric power for pumping 
water on to arid land and his duties will be in that department 
of work which the power company is planning to put into opera- 
tion. 


MR. CHARLES T. MAIN, well known through his extended 
practice as mill engineer and architect, has been appointed by 
the council of the American Society of Mechanical Engineers as 
a member of the National Conservation Commission, with special 
reference to waterpowers. Mr. Main is particularly well equipped 
for this work through wide experience in examinations and re- 
ports upon various waterpowers in this country and in Mexico 
and British Columbia. He is just now engaged in two large 
developments on the upper Missouri River near Great Falls, 
Montana, each of which will provide for the distribution of 
36,000 horsepower. 


MR. J. E.. WOODWELL of the firm of L. B. Marks and J. E. 
Woodwell, New York city, has been retained by Messrs. McKim, 
Mead & White, architects, as consulting engineer for the entire 
mechanical and electrical equipment, including the heating and 
ventilation, electric lighting and power, mail-handling devices, 
ete., of the new United States Postoffice to be erected at the 
Pennsylvania 'Terminal Station in New York city. The cost of this 
installation will be upward of $500,000. The firm has retained 
Prof. S. H. Woodbridge of the Massachusetts Institute of Tech- 
nology as associate consulting engineer for the heating and venti- 
lation of this building. 


MR. WALTER J. JONES, who has been associated for the 
past three years with the late Dr. F. A. C. Perrine, will continue 
the consulting engineering business of Dr. Perrine at the old 
Offices, 60 Wall Street, New York city. Mr. Jones has had an 
extended experience in various industrial undertakings, including 
street railway and power installations. For ten or eleven years 
he occupied responsible positions in the engineering departments 
of the Suburban Electric Light Company, Scranton, Pa.; the 
Bergen County (N. J.) Gas and Electric Company, in the sales 
department of the Stanley Electric Manufacturing Company, and 
as engineer of the American Construction Company, of New 
Orleans. He left the latter company in 1905 to engage in general 
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engineering, shortly after becoming associated with Dr. Perrine. 
Mr. Jones is carrying through to completion the work which 
Dr. Perrine had on hand at the time of his death, including work 
for the Bishop Creek Gold Company for a power plant, stamp 
mill, and hydraulic installation for the British Guiana Gold 
Company. He is consulting engineer for the United States Roller 
Bearing Company, and for the Interstate Railways Company, and 
for the latter is building a power plant of 10,000 kilowatts ca- 
pacity at Reading, Pa. 


ELECTRIC RAILWAYS. 


(Special Correspondence.) 


LOS ANGELES, CAL.—P. James has applied for a franchise 
for an electric railway on Stephenson Avenue and Whittier 
Road. A. 


MISSOULA, MONT.—An election will be held, January 5, to 
vote on granting an electric-railway franchise to W. A. Clark, 
of Butte. i'd 


ROOSEVELT, MINN.—An electric railroad is proposed be- 
tween Thief River Falls and Roosevelt. W. F. Hunt is promoting 
the enterprise. C. 


OSHKOSH, WI1S.—The Wisconsin Electric Railway Company 
has applied for a franchise to operate electric and interurban 
cars in Oshkosh. 


LOS ANGELES, CAL.—The Board of Supervisors will receive 
bids until January 18 for an electric street railway franchise on 
Washington Street. A. 


SAN FRANCISCO—The Parkside Transit Company has com- 
pleted its new Parkside line to Ocean Beach. The line was 
planned to be put in operation January 1. A. 


DANBURY, CT.—The Danbury & Bethel Street Railway Com- 
pany has applied for a charter to extend its line from Kenosia 
to Mill Plain near the New York state line. 


WALLA WALLA, WASH.—The Walla Walla & Columbia 
Traction Company has been incorporated, with a capital stock 
of $1,000,000, by Dr. N. G. Blalock and a number of others. 


OCONOMOWOC, WIS.—If granted permission the Milwaukee 
Western Electric Railway Company will build a line from Beaver 
Dam to Oconomowoc, passing through Juneau, Hustisford and 
Neosho. C. 


PHOENIX, ARIZ.—The Phoenix, Tempe & Mesa Railway Com- 
pany has been incorporated with a capital stock of $2,000,000 to 
build a double-track electric line between the three places named 
in its title. A. 

SPOKANE, WASH.—The final contract for the construction 
of the Spokane & Inland Railway Company’s electric line between 
Opportunity and Vera has been awarded to Jamison & McDonald, 
of Spokane. A. 


STUART, VA.—Much interest is being shown in the proposed 
electric railway to run from Winston-Salem, N. C., to Stuart. Dr. 
H. P. McKnight of Winston-Salem is reported to be at the head 
of the enterprise. B. 


WALLA WALLA, WASH.—The Farmers’ Traction Company 
has been incorporated with a capital stock of $1,000,000. Dr. 
N. G. Blalock is president and general manager, and M. R. 
Hanger, secretary. A. 


DES MOINES, I10WA—Unless subscriptions to stock to the 
amount of $400,000 of the Des Moines, Winterset & Creston In- 
terurban Railway are renewed by March 24, new subscriptions 
will have to be secured. C. 


MORRIS, ILL.—Ernest Freeman, president of the United Elec- 
tric Company, has made an application to build an interurban line 
from Seneca to Joliet, and south from Yorkville to Dwight, with 
branches leading to the towns in the coal fields. 


GRUNDY CENTER, IOWA—A special election will be held in 
Grundy Center to vote on granting a twenty-five-year franchise 
and a tax of five per cent to aid in the construction of the road, 
which is to run from Des Moines to Waterloo. Cc. 

ROCHESTER, N. Y.—The Rochester Railway and Light Com- 
pany has been authorized by the Public Service Commission of 
the Second District to issue bonds to the amount of $10,000, bear- 
ing interest at the rate of five per cent, payable July 1, 1954. 

MARION, OHIO—The building of the proposed Marion-Findlay 
Interurban Line is practically assured as a result of a mass meet- 
ing held at the Commercial Club. Marion will contribute $125,000 
toward the financing of the project and Findlay will give a simi- 
lar amount. 

SOUTH HAVEN, MICH.—Promoters of the construction of an 
electric line between Saugatuck and Benton Harbor promise that 
the road, which is termed the Chicago, Benton Harbor & Grand 
Rapids Railway, will be in operation as far north as Saugatuck 
next summer. 
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FREMONT, NEB.—London (England) capitalists are said to 
have subscribed $150,000 for preliminary work soon to be com- 
menced on a proposed interurban road between Des Moines, Iowa, 
and Fremont. The full capitalization of the company will be 
over $1,000,000. 


SHARON, PA.—Application will be made January 5 by State 
Senator James M. Campbell, Lyle W. Orr, Frank Filer and S. D. 
Downs for a charter for the Mercer County Trolley Company, 
which proposes to build a street car line in Greenville, and ulti- 
mately connect Sharon and Mercer. 


GREELEY, COLO.—The Eaton Electric Company has filed 
a condemnation suit against the Union Pacific Railway Company 
for the right-of-way for the construction of a line across the track 
of the company at Pierce. The plaintiff alleges that the railroad 
company refused to make terms with it. 


NEW YORK, N. Y.—The Queensboro Bridge & Jamaica Rail- 
way Company, of New York, has been incorporated with a capital 
stock of $200,000 to build an electric railway. The incorporators 
are: Stuard Hirchman, 200 Broadway; Michael J. Degnon, 60 Wall 
Street, both of New York; William H. Williams, Jr., Astoria. 


GALVESTON, TEX.—An electric railway is to be built across 
Galveston Bay, a distance of two miles, to connect the mainland 
with Galveston Island at a cost of $1,400,000. The length will be 
10,280 feet; height above high tide, fifteen feet, and width, 100 
feet, giving room for four railroad tracks, a driveway and side- 
walk. 


TOLEDO, O.—At the annual meeting of the Toledo Railways 
and Light Company on January 21 at Toledo stockholders will 
vote on a proposition to authorize an arrangement with the To- 
ledo, Fostoria & Findlay Railway Company whereby the cars of 
the latter may use the tracks of the Toledo Railways and Light 
Company upon terms already agreed to. 


ELIZABETH CITY, N. C.—There is an active movement on 
foot at Elizabeth City to build and operate an electric line to 
Weeksville and Little River. It is renorted that rights-of-way 
have been secured and that a $100,000 company will be organized 
very soon. Power will be secured, it is said, from the Elizabeth 
City Electric Light and Power Company. 


VALPARAISO, IND.—A fifty-year franchise has been granted 
to the Gary, Hobart & Valparaiso Traction Company to enter 
Valparaiso. James S. Hopkins, president, asserts that the road 
will be built on a private right-of-way, and will be modern in 
every particular. B. A. Mapledoran, of New York, has been ap- 
pointed chief engineer and general manager. Work on the road 
will be begun early next year. Ss. 


OCILLA, GA.—W. F. Byrne, representing James R. Turner, 
37 Wall Street, New York city, has been in Ocilla in the interest 
of the Ocilla & Fitzgerald Electric Railway. Mr. Byrne is re- 
ported as saying that the money is now ready with which to 
build this electric railway at once. Construction is to begin 
shortly from the Ocilla end. There are two steam roads now 
connecting Ocilla and Fitzgerald, but the business demands ad- 
ditional communication, the promoters say. B. 


OTTAWA, CANADA—A company has been formed under the 
presidency of Mayor C. S. Cossit, of Brockville, which proposed 
to build an extensive system of electric railway in eastern 
Ontario. Government aid will be asked for the construction of a 
line from Ottawa to Morrisburg, thence to Brockville, and thence 
to Darling, where it will join the projected North Lanark steam 
railway. It is also proposed to construct a branch eastward from 
Morrisburg through Cornwall to the Quebec boundary. 


INDIANAPOLIS, IND.—The Indianapolis, Cloverdale & Vin- 
cennes Traction Company has filed articles of incorporation with 
a capital stock of $100,000. The company is officered by Indian- 
apolis men. The object is to construct an interurban road from 
Mooresville to Cloverdale, a distance of twenty-six miles, and 
thence to Vincennes. The officers are: E. W. Bauman, president; 
W. T. DeVor, vice-president, and W. H. Jackson, secretary and 
treasurer. Vice-President DeVor announces that the contract for 
constructing the first twenty-six miles will be awarded within 
the next twenty days. Ss. 


ALBIA, IOWA—The Albia Interurban Railway Company has 
completed the construction of its line from Albia to Hiteman. 
The financing of the work was carried out by Calvin Manning 
of Ottumwa, Iowa, and C. B. Judd and C. A. Ross of the Engi- 
neering, Construction and Securities Company of Chicago. The 
latter company also had full charge of the engineering and con- 
struction work. The officers of the railway company are: Presi- 
dent, L. T. Richmond; vice-president, C. A. Ross; secretary and 
treasurer, Calvin Manning; chief engineer, C. B. Judd, and super- 
intendent, W. E. Gant. 


ISHPEMING, MICH.—The accession of another car by the 
electric railway line operating between Ishpeming and Negaunee 
was made the occasion of an inspection trip and refreshments 
tendered to the business men of both cities by the management 
of the railway company. Mr. W. J. McCorkindale, who is at the 
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head of the affairs of the Marquette County Gas and Electric 
Company, operating the railway line and furnishing gas and 
electricity for illumination, power and heat for local use, was 
congratulated upon the improvements he has effected since his 
connection with the company. 


LITTLE ROCK, ARK.—It is reported on the authority of C. J. 
Kramer, president of the company, that bids for constructing 
the Little Rock & Hot Springs Electric Railway will be adver- 
tised for within the next week or ten days. It is declared that 
all the money has now been secured for building this line, which 
Mr. Kramer says will cost in the neighborhood of $1,500,000. The 
length of the road is fifty-one miles, with terminals at the Marion 
Hotel in Little Rock and at the Eastman Hotel at Hot Springs. 
An hourly service between the two cities with passenger, freight 
and express traffic will be undertaken. B. 


FAIRBURN, GA.—A charter was granted on December 22 
to the Fairburn & Atlanta Railway and Electric Company to 
build and operate an electric railway between Fairburn and Col- 
lege Park, at which latter point it will connect with the Atlanta 
cars of the Georgia Railway and Electric Company. The capital 
stock is $75,000 and the incorporators are J. F. Golightly : of 
Atlanta and W. T. Roberts and others of Fairburn. The road will 
run from Fairburn, the county seat of Campbell County, following 
the tracks of Atlanta & West Point Railroad through Stonewalt? 
and Red Oak, terminating at College Park, a suburb of At- 
lanta. B. 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 


INKSTER, N. D.—The Parker Telephone Company, at Inkster, 
has been sold to a local stock company. C. 

WODEN, IOWA —The Woden Farmers’ Rural Telephone Com- 
pany has been formed with a capital stock of $2,000. 

LEONARDVILLE, KAN.—The Riley County Mutual Telephone 
Company has been incorporated with a capital stock of $10,- 
000. P. 

WILTON JUNCTION, IA.—The Moscow-Wilton Rural Tele- 
phone Company has been incorporated with a capital stock of 
$500. Pp. 

RASBERRY, ARK.—John W. Hensley and others have or- 
ganized the Rasberry Telephone Company and will build a line 
to Solo. 

MARSHALLTOWN, IOWA—The Farmers’ and Merchants’ 
Telephone Company has been incorporated with a capital stock 
of $250,000. P. 

CHICO, CAL.—The Board of Supervisors of the county will, 
January 4, offer for sale the telephone franchise recently applied 
for by J. H. Richardson. A. 


SHERWOOD, N. D.—C. H. Budke has bought the local tele- 


phone exchange at Sherwood and will make improvements ana: 


install twenty-four-hour service. C. 
SONORA, CAL.—The town trustees of Sonora, February 1, 


will receive bids for a telephone franchise petitioned for by the 
oe 


Tuolumne Water Power Company. 


CRESCO, IOWA—The exchange building of the Northern 
Iowa Telephone Company at Cresco, Iowa, was destroyed by fire. 
The loss was $2,500 above the insurance. c. 

CULBERTSON, MONT.—The Dakota Western Telephone 
Company, of Culbertson, has been incorporated to build a tele- 
phone line from Palermo, N. D., to Havre, Mont. 

WILTON JUNCTION, IOWA—The Moscow-Wilton Rural 
Telephone Company, of Wilton Junction, has been incorporated 
by A. R. Rexroth and others with a capital of $500. 

MINNEAPOLIS, MINN.—An independent telephone associa- 
tion is to be effected in Minnesota, a preliminary step to that 
end having been taken at a late meeting held in Minneapolis. C. 


WILLOWS, CAL.—The Glenn County Telephone Company 
of Willows has begun construction work on its lines which are 
planned to connect about 1,000 telephones in all the important 
places in the county. A. 


RED BLUFF, CAL.—A Federal telephone line from the Forest 
Reserve Station at Battle Creek Meadows to Red Bluff will be 
completed by June 1, according to L. A. H. Kling, supervisor of 
the Mt. Lassen Forest Reserve. ee: 


TOLEDO, IOWA—The Commercial Telephone Company is 
planning for extensive improvements during the coming year, in- 
cluding a permanent underground cable system and a continua- 
tion of its aerial cable system. c; 

SAN FRANCISCO—The Postal Telegraph Cable Company, De- 
cember 23, put into operation 900 miles of new telegraph lines 
in the Nevada gold mining district and the eastern section of 
California. The lines have been under construction about three 
months. ) A. 
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MERRYVILLE, LA.—The citizens of Merryville have organ- 
ized the Merryville Telephone Company, with a capital stock of 
$10,000. Dr. J. A. Knight is president, B. H. Carroll vice-president, 
and R. E. Welborn secretary and treasurer 


BILLINGS, MONT.—The County Board of Billings County, 
North Dakota, has granted franchises to the Dakota & Montana 
Telephone Company and to the Northern Telephone Company to 
maintain and operate telephone systems in the county. &. 


KELLERTON, IOWA—At the annual election of the Keller- 
ton Mutual Central Telephone Company the following officers 
were elected: G. W. Allen, president; F. J. Beggs, vice-president; 
J. A. Woollums, treasurer, and E. C. Nichols, secretary. 


BURLINGTON, IOWA—The German-American Telephone 
Company, of Burlington, has bought the Northwestern Telephone 
Company for $15,000. This gives the German-American cOmpany 
a total of 1,400 subscribers, -with exchanges at Donnellson and 
Montrose. C. 


PORTLAND, ME.—AIll the property and rights of the North- 
eastern Telephone Company, which has promoted various inde- 
pendent telephone lines in Maine, have been sold to the New 
England Telephone and Telegraph Company for $275,000 at a 
foreclosure sale. 


MINNEAPOLIS, MINN.—The Minneapolis City Council has 
deferred all action on the ordinance for a reduction of rates of 
the Northwestern Telephone Exchange Company, pending the 
outcome of the case in court in St. Paul, where the Council pro- 
posed a rate reduction. C. 


SIOUX CITY, IOWA—Harry Westcott, who last September 
bid in the property and franchise of the Citizens’ Telephone Com- 
pany, of Sioux Falls, S. D., for $94,700, has assigned the property 
and franchise to the New State Telephone Company, of Iowa, 
which has taken charge and will conduct it in connection with its 
own lines in Iowa. C. 


DAVENPORT, IOWA—A contract for the installation of elec- 
tric automatic block and other signaling apparatus has been let 
by the Rock Island and Frisco lines to the Union Switch and 
Signal Company. The contract calls for material and work 
amounting to $2,000,000. The automatic block is now in operation 
on the Illinois division between Chicago and Davenport, and is 
being installed between Davenport and Iowa City and Davenport 
and Muscatine. 


LEGAL NOTES. 
Conducted by J. L. Rosenberger, LL.B, 


VALIDITY OF CONTRACT BETWEEN TWO COMPANIES 
TO CONNECT LINES—Of two telephone companies one had 
western connections, and the other, eastern. Desiring to extend 
their services eastward and westward, respectively, they made 
a contract by which one was to build eastward and the other 
westward, to a central point, where connection should be made 
between the wires of the two companies. The agreement was 
further that, on the making of the connection, the lines of both 
companies should be so operated that service should be given 
from all points located on the lines of one to a!l points on the 
lines of the other company, the proportion of the tolls to be 
received by each company either being fixed by the contract 
or left for subsequent adjustment. The life of the contract was 
to be for five years, and thereafter until one year’s written 
notice should be given by either party to the other of its in- 
tention to terminate the contract. In an action brought by 
one of the companies to procure a judgment for the specific 
performance of the contract and for damages for an alleged 
breach thereof, the Supreme Court of New York, special term, 
holds, Wayne-Monroe Telephone Company vs. Ontario Telephone 
Company, 112 New York Supplement, 424, that the contract 
was not void as unlawfully restraining trade or tending to create 
a monopoly. Instead of creating a monopoly, a new long-distance 
telephone system was instituted by the connection of these two 
separated local systems, thereby affording the public the benefit 
to be derived from competition in long-distance business. The 
agreement did restrain each party from becoming a _ business 
rival of the other during the life of the contract; but that 
restraint was only incidental and contributory to the attainment 
of the main object of the agreement, namely, an extension of 
the business of each party through the connection of their two 
systems. The court is not unmindful that the courts must look 
with keen scrutiny into contracts between corporations holding 
franchises from the public, exercising the power of eminent 
domain, and rendering service upon which the public necessity 
depends, which tend in any degree to deprive the public of 
the benefits of competition; but contracts between public service 
corporations, which involve incidentally a partial restraint in 
eompetition, are not obnoxious to public policy, if the main ob- 
ject of the agreement is lawful and beneficial to the public. 
and the restraint upon competition imposed is only a minor 
incident and fairly necessary for the accomplishment of the 
principal object to be attained. 
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INDUSTRIAL ITEMS. 


THE HOLOPHANE COMPANY, New York, N. Y., has pre- 
pared in the Spanish language a complete catalogue of its globes 
and reflectors. 


THE RIDGWAY DYNAMO AND ENGINE COMPANY, Ridg- 
way, Pa., in bulletin No. 20 discusses the new line of Ridgway 
side-crank engines, setting forth in detail the advantages of this 
popular form of prime mover. 


THE PETTINGELL-ANDREWS COMPANY, Boston, Mass., 
out on time with the January issue of Juice, the monthly house 
organ, devotes most of the pages of the present issue to an ex- 
position of new tungsten fixtures and specialties. 


THE WESTERN ELECTRIC COMPANY, Chicago, has issued 
a bulletin, No. 5370, on the subject of steam turbines, built 
along the well-known principles introduced by Professor Rateau, 
which the company has arranged to manufacture with certain 
modifications of the type used in European practice. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., 
has prepared Bulletin No. 1109, under date of October 15, 1908, 
on the subject of its line of engine-driven, revolving-field, multi- 
phase alternators. The bulletin is illustrated with a number of 
half-tone reproductions of illustrations of installations. 


THE STANDARD CEDAR AND LUMBER COMPANY, of 
Minneapolis, states, according to President Louis C. Oleson, that 
during the year ended November 1 the company shipped over 
42,000 white cedar poles. The company also did a very satis- 
factory business in ties and piling and considers the outlook for 
the coming year very promising. 


WICKES BROTHERS, Saginaw, Mich., machinery manu- 
facturers and dealers, have ssued their monthly stock list of 
boilers, engines, dynamos, motors and machinery, under date of 
December 15. The list includes a large variety of new and 
second-hand apparatus in the sales warehouses at Saginaw, Pitts- 
burg, New York and Jersey City. 


F. B. BADT & CO., of the Monadnock Block, Chicago, have 
sent the compliments of the season to their many friends in an 
interesting leaflet containing a poem entitled, “The Vase,” by 
James J. Roche. Professor Badt announces that he is doing a 
larger business than ever as the western agent for Weston 
instruments, Ward Leonard rheostats, Polar flaming-are lamps and 
Excello imported carbons for all makes of flaming-are lamps. 


THE METROPOLITAN ELECTRICAL SUPPLY COMPANY, 
-Chicago, is sending special catalogues and circulars to the trade 
describing the electrical heating apparatus manufactured by the 
American Electrical Heater Company, which it handles. A special 
feature is the electric laundry iron which, put up in a special 
decorated box, makes an exceptionally fine holiday gift. A new 
style luminous radiator, to which attention is called, is attractive 
and has many improvements. 


THE BRISTOL COMPANY, Waterbury, Conn., has issued a 
new folder covering its line of indicating and recording ther- 
mometers and pyrometers, which are made for a variety of uses 
and temperature ranges. The specifications of each combination 
unit are made to suit the particular application for which that 
pyrometer outfit is to be used. Special outfits have been de- 
veloped for many different applications, and recommendations and 
quotations will be submitted in reply to inquiries addressed to the 
manufacturer. 


THE MECHANICAL APPLIANCE COMPANY, Milwaukee, 
Wis., has issued a new catalogue, its rating and dimension sheet 
No. 5, relating to open-type, single-phase, sixty-cycle, series, repul- 
sion and induction motors for 110, 220 and 440 volts. The com- 
pany has made a special feature of individual electric drive for 
all classes of machinery, and the line of motors manufactured 
by the Mechanical Appliance Company can be furnished in an 
equipment to drive any apparatus up to fifteen horsepower, and 
at any voltage of direct and single-phase or polyphase alternat- 
ing current. 

THE STANDARD ROLLER BEARING COMPANY, Philadel- 
phia, Pa., has recently produced the largest anti-friction thrust 
bearing ever made. This great bearing, which is over four feet 
in diameter, weighs nearly four tons and carries a load of 1,500,000 
pounds, or 750 tons, at 100 revolutions per minute. Some con- 
ception of the unusual capacity of this bearing may be better un- 
derstood by a comparison and its ability to support a weight 
equivalent to that of an ordinary office building of seven stories, 
weighing 750 tons, or a three-masted coasting schooner of the 
same burden.. 


THE NATIONAL X-RAY REFLECTOR COMPANY, 247 E. 
Jackson Boulevard, Chicago, Ill., in a twelve-page pamphlet just 
issued, describes the comfort and ease to the eye secured by its 
well-known and interesting “I-Comfort” system of indirect illumi- 
nation. The fixtures used, which are illustrated and listed in de- 
tail in the folder, combine with a high-efficiency illuminant, 
such as the tungsten lamp, an effective reflector adapted for 
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producing a distributed illumination of a white ceiling surface 
which in turn diffuses throughout the room a comfortable uniform 
lighting, with no light-source in sight. 


THE CENTRAL ELECTRIC COMPANY, Chicago, is dis- 
tributing circulars illustrative of fuse-adapters, by the use of 
which the new-code fuses can be used in old-code fuse boxes, 
simplifying the carrying of stock. Accompanying the circular is 
a flyer descriptive of Edison-type “pony” and standard sign re- 
ceptacles. New folders on snap and pendent switches should 
prove of interest to users of this class of material. Another 
publication of the same company describes combination steel 
reels and carts, which are particularly suited for the use of tele- 
phone, telegraph, electric-light and street-railway companies. 


THE MACHEN & MAYER ELECTRICAL MANUFACTURING 
COMPANY, of Philadelphia, Pa., has published its 1909 catalogue 
of M. & M. electrical specialties. Among the products described 
in detail are flush push-button switches, flush wall receptacles 
of the screw and straight plug types, push-button pendent 
switches, steel wall cases, conduit and junction boxes, cut-outs, 
cable lugs and panel boards. The particular feature of all wall 
switches and boxes is their very shallow construction and the 
readiness with which they are assembled in gangs. A _ special 
circular is devoted to panel boards of the multiple push-button 
switch type. 

THE CHAPMAN VALVE MANUFACTURING COMPANY, 
Indian Orchard, Mass., is mailing a bulletin illustrating elec- 
trically-operated valves which it has furnished recently. Atten- 
tion is called especially to the Brooklyn high-pressure fire station, 
which is equipped exclusively with Chapman electrically-operated 
valves and apparatus, as illustrated in this pamphlet. This sta- 
tion can produce an almost unlimited supply of water at a 
minute’s notice, and is one of the type that will do away with 
fire engines in the large cities. The booklet is the first of a 
series, and the company will be pleased to mail copies to any 
interested party making application. 


THE HART MANUFACTURING COMPANY, Hartford, Conn., 
has prepared an advance catalogue of its “Diamond H” switches 
and receptacles. The variety of electrical fittings comprising this 
well-known line are described and illustrated completely and with 
some detail on the pages of the folder which shows standard sur- 
face, flush, push-button, rotary, momentary-contact and automatic 
door switches. The “Diamond H” flush receptacle is arranged 
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with automatic lids which close the orifices entered by the con- 
tact plugs when these plugs are removed from their sockets. 
The receptacle is thus automatically closed against the entrance 
of dust, without necessitating the prying open of lids or shutters 
when the receptacle is to be used. 


THE ONWARD MANUFACTURING COMPANY, Menasha, 
Wis., maker of the Onward sliding furniture shoe and the O. C, 
Little pulley coating and commutator compound, has discovered 
a new method for grinding glass, employing a cement stone which 
it has found. does not “fill” and scratch the glass. The new 
grindstone is made from a mixture of one-half best Portland ce- 
ment and one-half silica sand. It must be mixed thoroughly and 
tamped even. The advantage of this stone is that, when properly 
made, there will be no hard and soft spots, and it will grind glass 
without scratching. The cost is about ten per cent of the com- 
mon grindstone. These stones have already been used success- 
fully for one year by the Onward company. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has issued an attractive bulletin, No. 4638, on the subject of 
motor-generator sets. Various forms of direct and alternating- 
current converting, voltage-changing and frequency-changing ap- 
paratus, varying in capacity from 0.2 kilowatt to 1,500 kilowatts, 
are briefiy described and illustrated. In pamphlet No. 3715 there 
are described mercury-arc rectifiers for telephone-battery charging. 
This outfit possesses the advantages of reliability, freedom from 
line disturbances, high efficiency, low first cost, low cost of main- 
tenance, simplicity of operation, noiseless operation and economy 
of floor space. The pamphlet contains a detailed description of 
the outfit, with connection diagrams and dimensions. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., has published a new bulletin (No. 82) on poly- 
phase motors. These are made in the squirrel-cage type in sizes 
from one-fourth to twenty-five horsepower and: in the slip-ring 
rotor type in sizes from fifteen to three hundred and fifty horse- 
power. Stock motors are built for standard frequencies (twenty- 
five or sixty cycles) and standard voltages (110, 220 and 440). 
For squirrel-cage motors above five horsepower the ,.Wagner 
Type B auto starter has been developed to be as nearly fool-proof 
as any such device can be made. For the slip-ring type resist- 
ance starting boxes are specially built. A number of applications 
of Wagner polyphase motors are also illustrated in the bulletin. 


RECORD OF ELECTRICAL PATENTS. 





Issued (United States Patent Office) December 22, 1908. 


907,189. JUNCTION OR OUTLET BOX. John Fountain, Jr., Eliza- 
beth, N. J. Filed October 31, 1907. Comprises a cast-metal 
frame provided with wrought-metal sides, each having a series 
of openings filled with cast-metal disks. 


907,140. ELECTRIC STERILIZER FOR FOOD PRODUCTS. 
Mathew R. Frei, Denver, Colo. Filed May 27, 1908. A tube 
has its lower end provided with opposed openings, through 
which liquid poured into the upper end may flow, and elec- 
trodes have their terminals oppositely extending into the 
openings. 


907,149. PREPAYMENT ELECTRICITY METER. George Hook- 
ham and Sydney H. Holden, Birmingham, England. Filed July 
18, 1908. A meter employing coin-freed checks has means 
operated by the checks for controlling the supply, the means 
including a check-carrying portion and contacts in the supply 
circuit. 

907,155. MANUFACTURE OF SPAR INSULATORS. Fred M. 
Locke, Victor, N. Y. Filed November 24, 1905. Subjects com- 
mon feldspar to a temperature of “-8-pyrometric cone” to 
reduce it to a homogeneous pliable condition and then molds 
it into the desired form. 

907,161. VACUUM-TUBE ELECTRIC APPARATUS. Daniel M. 
Moore, Newark, N. J., assignor to Moore Electrical Company, 
New York, N. Y. Filed February 7, 1906. In combination 
with a Moore vacuum tube is a shell-type transformer, sup- 
plying energy thereto and a valve and core working in an 
opening in the magnetic circuit of the transformer. 

907,165. SIGNAL SYSTEM WITH CONTINUOUS RAIL CON- 
NECTIONS. Daniel J. McCarthy, Wilkinsburg, Pa., assignor 
to Union Switch and Signal Company, Swissvale, Pa. Filed 
April 25, 1907. Has signals, each connected to one relay only, 
and two transformers, each of which supplies current through 
the rails to the relay, either transformer alone supplying in- 
sufficient current to operate it. 


907,176. ELECTRIC MOTOR. George W. Richardson, Wissa- 
hickon, Pa. Filed January 22, 1907. Has two parallel ad- 
jacent armatures geared to an intermediate power shaft. 


907,194. WALL-SOCKET BASE. Samuel E. Steele, Pittsburg, 
Pa. Filed August 1, 1907. There are terminals and exten- 
sions on them having bifurcated ends adapted to engage the 
terminal screws of the lamp-bearing member. 


907,224. TELEPHONE SYSTEM. William W. Dean, Chicago, 
Ill., assignor to Kellogg Switchboard and Supply Company, 
Chicago, Ill. Filed August 23, 1901. A direct-ground branch 
of the line is adapted to be connected with one side of the 
talking circuit of the line and is controlled by the line relay. 


907,235. RECORDING DEVICE. Albert B. Herrick, Ridgewood, 
N. J. Filed May 31, 1905. In combination with a secondary 
circuit having a number of air gaps is a movable record sheet 
passing across one gap, a needle moving through another 
gap and a capacity to balance the air gaps and render the 
circuit resonant. 


907,246. TROLLEY-HARP WASHER. Hugh W. Kimes, Dayton, 
Ohio, assignor of two-thirds to J. H. Vaile, Dayton, Ohio. 
Filed April 20, 1908. A washer is provided with a projection 
extended outwardly and downwardly and forming a hook for 
engaging a notch in the contact plate. 


907,251. ELECTRICAL WIRING KNOB. Harry W. Lawrence, 
Denver, Colo. Filed June 10, 1908. Has a projection on one 
side of the base and cap with a wire receiving recess in each. 


907,269. SIGNALING ON TRAINS. James F. McElroy, Albany, 
N. Y., assignor to Consolidated Car Heating Company, Al- 
bany, N. Y. Filed April 30, 1908. A guards’ signal system for 
multiple-unit trains comprises branch connections on each 
car, signals in them that are open-circuited by double-throw 
switches, and guards’ switches in series adapted to close the 
circuit collectively. 


907,296. ELECTRICAL CONDENSER. William C. Shinn, Lincoln, 
Neb. Filed August 14, 1908. A non-conducting cylindrical 
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casing is provided with inner and outer armatures midway 
of its terminals and a standard disposed within the casing 
and having resillent wings communicating with it and the 
inner armature. 


907,320. DEVICE FOR TRANSMITTING SOUND-WAVES. Ar- 
thur Dare, Philadelphia, Pa. Filed February 24, 1908. <A 
telephone transmitter consists of two connected conical cham- 
bers, a series of non-resonant tubes arranged between them 
and a pipe leading from one chamber to an enclosure con- 
taining the diaphragm and its mechanism. 


907,334. STOP MOTION FOR PILE-CUTTING MACHINES. 
Christopher G. Gildard, Swansea, Mass., assignor to Cromp- 
ton Company, Providence, R. I. Filed June 8, 1903. There 
are provided means for closing a circuit to stop the machine 
when the guide is diverted from its normal position. 


907,339. LIGHT SIGNAL FOR ELEVATORS. James M. Graham, 
New York, N. Y., assignor to Elevator Supply and Repair 
Company. Filed July 22, 1907. Signal lights representing 
ascending and descending elevators are controlled by push- 
buttons and by the cars, so that the operation of a push- 
button enables the nearest car moving in the desired direction 
to take the signal. 


907,844. ELECTRIC SWITCH. Monroe Guett, Hartford, Conn., 
assignor to the Hart & Hegeman Manufacturing Company, 
Hartford, Conn., Nov. 1, 1904. A snap switch has an oscillat- 
ing spindle with poles rotarily mounted thereon. 

907,372. STORAGE-BATTERY CELL. Patrick Kennedy, New York, 
N. Y., assignor to Consolidated Railway Electric Lighting and 
Equipment Company, New York, N. Y. Filed October 3, 1906. 
The battery jar has a loose cover made in two parts resting 
on and overlapping the upper edges of the jar, each part hav- 
ing depending ribs and notches. 





907,140.—ELECTRIC STERILIZER. 


907,380. MEANS FOR REGULATING ELECTRIC CIRCUITS. 
Henry Leitner, Woking, England. Filed March 12, 1907. In 
combination with a lamp circuit, a storage battery and charg- 
ing dynamo is a series of resistances adapted to be cut into 
and out of the lamp circuit by a motor. 

907,388. RECORD DISC FOR TELEGRAPHONES. John A. Lieb, 
New York, N. Y., assignor to American Telegraphone Com- 
pany. Filed March 25, 1907. Consists of wire of magnetic 
material wound in spiral form with the adjacent convolutions 
interlocking with each other. 


907,399. ELECTRIC HORN. David P. Perry, Chicago, Ill. Filed 
January 27, 1906. Comprises a resonator, a pair of diaphragms 
and an electromagnetic tapper for rapidly beating one of the 
diaphragms. 

907,406. INSULATOR FOR HIGH-TENSION LINES. Norman 
Rowe, Guanajuato, Mexico. Filed January 29, 1906. A _ sus- 
pension insulator comprises a flanged hollow shell built up 
of a number of sections, caps on the ends of the shell, a 
binding rod of non-conducting material connecting the caps 
inside the shell, and hooks on the caps. 


907,419. CONSTANT-LEVEL DEVICE FOR STORAGE BAT- 
TERIES. Edward W. Smith, Philadelphia, Pa. Filed October 
4, 1904. A battery electrolyte-level device consists of a tube 
with an outlet near one end and a goose-neck arranged to 
discharge into the other end, inlet connections and a valve 
through the goose-neck, and a sleeve slidable on the tube 
provided with a float. 


907,425 and 907,426. ELECTROPLATING APPARATUS. Abra- 
ham Van Winkle and John T. Daniels, Newark, N. J., as- 
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signors to the Hanson & Van Winkle Company. Filed June 
29, 1907. A vat contains a revolving support from which 
the work to be plated is suspended. 

907,470. TELEPHONY. Hiram D. Currier, Chicago, Ill. Filed 
July 20, 1908. A transmitting and a number of receiving sta- 
tions have receivers bridged across the telephone line, the 
effective resistance of the bridge conductors being adjustable. 


907,481. ARRANGEMENT OF CONTACTS FOR SWITCHES. 
Otto Engel, Berlin, Germany. Filed March 31, 1908. Combined 
with a cylindrical stack of conducting rings and insulating 
layers alternately arranged is a shaft having contact knives 
corresponding in number with the rings. 

907,484. BUNG SPLITTER. Joseph W. Fairbanks, Burlington, 
Iowa. Filed April 16, 1908. The body portion has a central 
recess opening at both sides and containing an electric iamp 
housed within it. 







E | | | Gauweaeae 
Ci | Ea 


aye 





















907,339.—_ ELECTRIC LIGHT SIGNAL FOR ELEVATORS. 


907,487. STORAGE-BATTERY ATTACHMENT. Richard J. Flei- 
scher, Milwaukee, Wis. Filed July 5, 1907. A weighted hy- 
drometer has a stem projected through an opening in the 
battery cover and protected by a transparent gauge-shell 
fitted in the cover opening. 


907,488. APPARATUS FOR OPERATING MECHANISM FROM 
A DISTANCE. Gustave Gabet, Rochefort-Sur-Mer, France. 
Filed September 29, 1905. Consists of pallet wheel driven 
by clockwork and advancing by one pallet at each impulse 
of the electric waves. 


907,522. CAR-BARN TROLLEY ATTACHMENT. James W. Perry, 
New York, N. Y., assignor to H. W. Johns-Manville Company. 
Filed June 6, 1908. There are provided means by which the 
motorman may lift the trolley arm into temporary contact 
with the trolley wire. 





907,406.—-HIGH-TENSION INSULATOR. 


907,526. BURGLAR ALARM. Samuel M. Reist, Minersville, Cal. 
Filed May 2, 1907. An electric alarm circuit is closed when 
an arm rocks against the push-button. 


907,542 and 907,548. GROUND-JOINT CONNECTION FOR ELEC- 
TRIC CONDUCTORS. John C. Vogel, Philadelphia, Pa., as- 
signor to the Fairmount Electric and Manufacturing Company. 
Filed February 29 and July 3, 1908. Consists of a flexible 
band adapted to encircle a conductor and a clamping device 
with a screw adapted to tighten the band. 


907,561. TROLLEY WHEEL. Charles F. Black, Toledo, Ohio, 
assignor to the Toledo Bearing Company, Toledo, Ohio. Filed 
December 18, 1907. The wheel has a hub with a circum- 
ferentially channeled bore, the channel having an aperture 
with a closure for the reception of lubricant. 
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907,567. ALTERNATING-CURRENT WATTMETER. Charles A. 
Brown, Chicago, Ill. Filed December 3, 1903. Renewed April 
11, 1907. In combination with a movable element are means 
for producing thereon a torque proportional to the watts to be 
measured through a single energizing circuit receiving its 
current by induction. 


907,568. ALTERNATING-CURRENT WATTMETER. Charles A. 
Brown, Chicago, Ill. Filed November 27, 1905. Renewed May 
25, 1908. On an iron frame are wound two primary coils and 
a secondary coil, one primary being the pressure coil and 
the other the current coil. 


907,570. ELECTRIC INSECT DESTROYER. Thomas C. Cheney 
and John S. Bosson, Chickasha, Okla. Filed July 8, 1908. 
Positive and negative circuit wires are arranged alternately 
adjacent to each other on a frame mounted in front of a 
window. 

907,578. ALTERNATING-CURRENT COMMUTATOR DYNAMO- 
ELECTRIC MACHINE. Wladimir Doinikoff, Karlsruhe, Ger- 
many. Filed March 6, 1908. Mechanism for preventing spark- 
ing comprises an auxiliary iron core upon which the wires 
connecting the armature winding and commutator are wound 
and commutating poles adapted to influence the connecting 
wires. 

907,581. TELEPHONE SYSTEM. Alfred H. Dyson, Chicago, IIl., 
assignor to Milo G. Kellogg, Chicago, Ill. Filed November 14, 
1904. Covers details of a signaling system for a telephone 
exchange. 

907,582. TELEPHONE SYSTEM. Alfred H. Dyson and Francis 
W. Dunbar, Chicago, Ill. Filed June 21, 1905. At the ex- 
change is an electromagnet provided with a core and four 
energizing windings therefor, two in circuit with the calling 
line and two in circuit with the called line. 





907,578. -ALTERNATING-CURRENT COMMUTATING- 
POLE MOTOR. 


907,598. METHOD OF PRODUCING COLORED LIGHT-RAYS. 
Peter C. Hewitt, New York, N. Y., assignor to Cooper-Hewitt 
Electric Company. Filed April 3, 1901. A mercury-vapor lamp 
has a fluorescing substance adjacent to it, so as to change the 
color of its light-rays. 


907,600. TRANSMITTER. Richard M. Hopkins, Yonkers, N. Y., 
assignor to American District Telegraph Company, New York, 
N. Y. Filed May 11, 1908. Comprises a notched disc, a con- 
tact device operated by passage over the notches and a num- 
ber of adjustable pieces adapted to enter and close one or 
more notches. 

907,604. KEYBOARD TELEGRAPH SYSTEM. Charles K. Jones, 
Rosedale, Kan. Filed April 28, 1908. A transmitter armature 
is in and adapted to alternately close and open a telegraph 
circuit under the control of a number of magnets governed 
by the keys. 

907,613. LAMP. Henry La Vine, Rochester, N. Y. Filed April 
3, 1908. An incandescent lamp is set into a stein-shaped cup 
having bars on one side and a reflector on the other. 


907,614. COMBINATION AND MANAGEMENT OF ELECTRIC 
CIRCUITS AND THEIR APPLICATION TO RAILWAY SIG- 
NALING SYSTEMS. Joseph Lemire, Drummondville, Quebec, 
Canada. Filed October 3, 1907. A continuously step-by-step 
operated motor moves the signal which is returned to normal 
position by gravity. 


907,628. SPARK-TIMER FOR GAS ENGINES. Homer N. Mot- 
singer, Pendleton, Ind., assignor to Motsinger Device Manu- 
facturing Company, Pendleton, Ind. Filed September 23, 1907. 
The casing carries a number of terminals and a head jour- 
naled therein, a contact arm being pivotally mounted on the 
head and adapted to co-operate with the casing terminals. 


907,635. CRAB OR WINDLASS. Ralph E. Noble and Louis E. 
Mitchell, Chicago, Ill., assignors to Morgan-Gardner Electric 
Company, Chicago, Ill. Filed April 17, 1907. This machine is 
motor operated. 

907,637. PROCESS FOR SEPARATING CREAM FROM MILK. 


Robert W. Padden, Kansas City, Mo., assignor to Isadore 
Ebert, Effingham, Kan. Filed August 12, 1905. Consists in 
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causing milk to flow from one electrode to another between 
which there is simultaneously passing an alternating current. 

907,658 to 907,662, inclusive. TELEPHONE SYSTEM. Harry G. 
Webster, Chicago, Ill., assignor to Milo G. Kellogg, Chicago, 

_Ill. Filed. January 13 to July 5, 1906. These five patents 
cover details of the exchange signals, relays and heat coils 
of a telephone-exchange system. 

907,668. BLOCK-SIGNALING APPARATUS. Stephen. A. Wood, 
Providence, R. I., assignor to Record Electric Railway Signal 
Company, Providence, R. I., and to United Electric Signal 
Company, Providence, R. I. Original application filed Febru- 
ary 14, 1906. Divided and this application filed June 27, 1907. 
There are means for automatically closing a lamp circuit 
when the first car enters a block and means for automatically 
opening and closing this circuit when a subsequent car en- 
ters the block. 

907,681. COKE-DRAWING APPARATUS. Charles M. Clarke, 
Pittsburg, Pa. Original application filed April 20, 1904. Di- 
vided and this application filed October 16, 1907. The ma- 
chine is driven by an electric motor. 

$v/;,686. AIR-BRAKE APPARATUS. Charles E. Duffie, Omaha, 
Neb. Original application filed April 27, 1907. Divided and 
this application filed July 25, 1907. Electrical means are 
provided for holding inoperative the valves of an air-brake 
system. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of electrical patents (issued by the United 

States Patent Office) that expired December 29, 1908: 

465,832. SYSTEM OF SYNCHRONISM FOR TELEGRAPHY. G. 
A. Cassagnes, Paris, France. 

465,844. ELECTRIC RAILWAY. J. Emmer, Jr., Washington, D.C. 

465,853. ELECTRIC MACHINE. T. H. Hicks, Detroit, Mich. 

465,854. SYSTEM OF ELECTRIC DISTRIBUTION. T. H. Hicks, 
Detroit, Mich. 

465,855. ALTERNATING-CURRENT DYNAMO. T. H. Hicks, De- 
troit, Mich. 

465,886. ELECTRIC RAILWAY. H. S. Pruyn, Hoosick Falls, 
Ny OY. 


465,958. LIGHTNING ARRESTER. A. Wurts, Pittsburg, Pa. 

465,970. ARMATURE CONNECTION FOR MOTORS OR GEN- 
ERATORS. T. A. Edison, Llewellyn Park, N. J. 

465,973. ARMATURE FOR DYNAMOS OR MOTORS. T. A. Edi- 
son, Llewellyn Park, N. J. 

465,988. CUT-OUT. H. W. Fisher, Pittsburg, Pa. 

465,989. SIGNAL-TRANSMITTING APPARATUS AND SYSTEM. 
H. A. Chase, Boston, Mass. 

465,990. SIGNAL-TRANSMITTING MECHANISM. H. A. Chase, 
Boston, Mass. 

465,991. ELECTRIC SIGNALING APPARATUS. F. W. Cole, 
Newton, Mass. 

465,994. ALTERNATING-CURRENT DYNAMO. T. H. Hicks, De- 
troit, Mich. 

465,997. ELECTRICAL SWITCH. G. B. Martratt, Troy, N. Y. 

466,011. ELECTRIC PENDULUM CLOCK. H. Phillips, New 
Vork, N.Y, 

466,028. GOVERNING DEVICE FOR ELECTRIC MOTORS. Wm. 
Baxter, Jr., Baltimore, Md. 

466,087. ELECTRICALLY-OPERATED ELEVATOR. F. E. Herd- 
man, Indianapolis, Ind. 

466,052. ELECTRIC PLUG CIRCUIT-CLOSER. J. L. Kimball, 
Boston, Mass. 

466,053. ELECTRIC SIGNALING APPARATUS. B. J. Noyes, Bos- 
ton, Mass. 

466,068. ELECTRIC ANNUNCIATOR. F. C. Colville, Oakland, 
Cal. 

466,087. TEMPERATURE-REGULATING DEVICE FOR ELEC- 
TRICAL CIRCUITS. E. Weston, Newark, N. J. 

466,138. SECONDARY BATTERY PLATE. H. G. Morris and 
P. G. Salom, Philadelphia, Pa. 

466,177. GALVANIC BATTERY. S. Miller, Buxton, England. 

466,196. ELECTRIC RAILWAY TROLLEY AND SUPPORT. W. 
A. Stevens, Kansas City, Mo. 

466,212. ELECTRIC. CAR BRAKE. La Motte C. Atwood, St. 
Louis, Mo. 

466,244. ELECTRIC SWITCH. W. J. Kelly, Boston, Mass. 


466,245. CONTROLLING APPARATUS FOR INCANDESCENT 
LIGHTS. Wm. J. Kelly, Boston, Mass. 
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